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at ¥®Ff witfe %he^ aid ©f siipei»»fts&t«<i st®*s* 
mta ffietlmd lm» aot mrna sueeessftil iiowew©^, ©a a eoMsreiml 
®eal# aa# Mxm.$. 1940)«• Vmm at oMiaarf 
pjfiissa,?# tWQ aoltcttles of lactic aci€ io0»e one aolecul® at 
aot mm to fciie «ilif4rl€#« Fa,rlia®p l»atlng 
splits omfc ftnefetoer «©lecttl« ®f wmfc©^ mA %m lactlii© Is 
£>acfcie aeM foyaa^ by Ceteris* itenAema C184?) ^eog-
ais©d lactic aelA as a profeefe ©f f©a@at»tl©B#. Past@w 
iias?) ms fe'to® first t© thst %li@ 'laefcie acM 'was 
f©»#ci by It wa® a©-fc matil. ISfS fel»t » tra©-
lactic m#14 ms is©l&t®4| C18?8} ©fe%iiiB®4 
StgeptQ«e©-em8 laetln in pwr® mltmr®# .ilaeiB -fel»a aaai" 
emltttr®#' ©f l&efcle ««M b&efc#ria bav® 'beta i#0l©%#4 el3i.«fly 
tmm. ^ if*y grains mmS, tmm ©fcteMii? plaat mmtmriml* 
3M Iftgfeic mcid bact#rla» to «##ll©at eritleai 
mitism @f with %km «laiisifie«ti©ii of 
mlA immteTlm 1$ -§-iv®a toy I©l8«a CltSil# 
iiflilt ielaea (WM) ©tijie^fs -cis# tla® 
laeti® meM miiA dsfln# tt as taelttdiog 
#al,f mn*mBQm-tmmtw^^0 mn-mmtlt® $fgaaisa#» App&ir©atly 
fess© aatiaors ii#t &wmm ttoat thmm we» Qthmr tijpm of 
miali pro4«e® rnqmaJLtj as raieia laetie ael# as ttos# 
tiiisf lii©l»d®€« ...Spoi*®-foMsattoa., laotillty #r any 
©lmi*a©%#rtsfci© mn not #xelad® «a or^&alwa timm tim groap 
If its prla©ip«l #ii<l-p*'o4iiet of earl>©li|^ci^&fee disftialliitim 
1« laetl© «©ld wltii ao mom %to&n traees ©f otl»r products* 
A iip©s^--f©»ing ©rgaaisa# isela%«S fey %im and 
d#s©rito#4 as Baeillma ^©ntfeiaetletta iAnterwa 'Mmwk^m.0 
li40) hm hmmt ta©la€®t in tMs iiiwsfclgatioa#- *®rlMa aiwi 
Ande-fssa iWW) »p©ft®4 laette ft©M fi#M ©f St f«i* #©at hy 
tais ©i^salss,.- S#f©»l &%hmw lavesfelgafeer® isolated 
.«poj«e-f©Mii^  mwgmtmtB wMeto p,podtte© i&j*g© faftatitles ©f 
laefcte Clil§| iselafetd a spQm^tommr, fmm 
tmpsrat®<i atlk# MiieM im and mmm^ 
Baciliag eQ&jtttlftas-* fhis ©rgaai#® Is fca©m t© produce l&pg® 
^aaafcities ef lactie aeM* CliSOl laoiat^tft and 
<4®#erlb&d a sp«f©*fomlag Qr^smlsm wblQh. gaw# a lacfei# aeid 
yis3.i «f tl |5@i» e#ii% feli©Q'»tl©al» l©f«*its-*l«»sewa an# 
Mmmtel&m (iiiti isolated a sp©f®«f.©sai.»g ©fgantaa 
ji«Med Is^tle «ei4 nearly e^mifmi«afc fee tm sugar fomented* 
fto@y aiuMd tli#l,y ealtw© l»feC'fe#tem#i3.ima .sgs|^gms# wMeli i» 
not la aee#i#aae® witti sjst#a of aoaenclataF® aceo»4ii^  
t® Berg#|- @t Cl9Si|» f«#. P«t#rsoa JoMsm (3.940) 
Isoiatdi. tm© ©mittt»s 0f - whieii ftmlAmd laette 
aeM mpmMs, of iS. p#i* e»at ©r fc-is« tii«o»fei«i, Tmj failed 
t© d@®erliat -©f Meatify ciiJ.to»s» Timm mA no -d^tibfe 
mm ©feiitr sp#r®»r®Bii,»g oi'gaaias f©» »affiei»at tmantifci®.s 
of laofei-e 8,@M t© plae# tlmm in fci» ^€sa®f#»©iife*» 
%lw& gmup ojf la#fei© mm aad ahi«fii© ®f %b&lv 
spore-'foKsiag elasrsietertsfele ttoey «» ferme lacti# a«14 
o]pg«aisa## to#l©iigiag to tbm geaas Baeillm#* 
** 
fatelfeioa @f laetie aeM sx#«iiemt 
©f dealiag witii baetes»laa. aii%i?ifci«a a» givaa 
% Ci93i» Katglit; C195S)# los®F and Sftmoa©M iliSS-)' 
sat Cli40)«. ms pmmn% ststms ©f %hB pi?&bl@« wim 
wempm^ to laetle aeM aay b«^ brl®f1..y Bt&md as 
f©il.©ffsi Oirla-^#a8«a.# Ott#,. «od Sii®s»K|tt#3r C1956) stat® 
T'lWstl&wiM art. ®Q® er »» ©!;&©•.? aefeimfcorst ©a» wiiiek 
thaf eoaeladsd was psatotnaaio aeisl, «r@ tt©e®s8&i»f for ii©h»1. 
•dbe^f#l©pa®»t ef ©©rtato laette &el4 feaet®Fi&». fhsir finding 
eoae-emtag. ^ibeflsiriii wm mmflmmA by We©4» Aad^Jpaes and 
mrkimwL iX9SJ} mtm «eli4i»4 &©14 as aa ©aseafclal 
faffcor f©r tb.# :b«fc«fi»©fem8B%afciw laetie aeld toA©t©i?la» 
U0 ImommMl.t Stj^ ptQ-eeeema 
.pai^ ei twres ,g»«rittg fe&ta ia aa -aatao aeifi ®s4iss la wiiiA 
mil e©os%ittt#ots mm^ ka#wft ©xeept aa f®a»fc 
faster# Oi*3La-J@»s®a, ©%t« aa4 Sa©.g--EJa#r (liSf) state fctiat 
twyptop^m Is met «sa®»ti«I f®r ImttQ aeli. baetsyla. l®o4# 
.lii4®^s®a aaii "mwm&m. -ttSlf) stats that tjefptettawme i-» use##-
sary fef ge#4 gf»©wt& uf Laetotoaeillmg .peatQ&eafclcm# il. 41 
ih i Is .tea.isfai»gi)» Sa#lli» fstaa »€• ?@t#'rs©B C3.@S7) 
fmm^ B«€©ssayy for lAetobacllltta 
Am€ef'S#n* •©©d to# l#FiCMiaia (1938) obtains a c^ooti growtli «f 
lafee tete&eiMmg aiyBait®po#as.i,. t-* #ai. 
ia m »8-4i» eeasistiag of It pacified ««iii© aeids ttol.«i4a» 
yll-efl&via# @xtm.et ®f ytast extimet# glttess©* and 
iaoFgaai© »Jlts» f^yptopliiffl«' »ms ®sa«iitlal L* feafistea»yt 
• esstafelsl. f©r- ij# gattaifeegnett-s oi* 3.ysop#ygie|.» 
aa4 tte-emiB®. mmm ©satatlal'fo:? all fciii^e©- emltmws 
Willi# smwlm aas.-.aetMoaio© wmm aapk#.i3.y 8tiiKilat©i?y if m% 
ess#»tiai,* ,*©il#F iltSS) f©*»€ vitaaia %.'Csa#»ia} was • 
toy ©©rfesia ©f tl» Imeti# a©i4 Sa®ll» 
Btwmn^ m& We^mmm llSStl «tafe« tlmt paat©fete©aie aad aieo-
tiai# #«i4s a®##».sai';y f©r esF-fcala ©f' laetic a©ii 
toaet#ria« 
0iiaftisi©a wM©li »mmm fee ta t&e li%#rafcmr© e-oa-
#©imSj^ amferifci»» ®f laeti© «ei4 b»©t®Ma i« €ii« t© a 
a«.to©r of t&mt&mt 
1:» fli« enltiir®# us«€ bf diff«i»eiifc imvestlgatefs 
aofc, b#.@.a ifent.i©ai|' is eoasi€«spabl« ia 
F©tttir«a®afc-8 wHsMa^ fci» groap.* 
2# fhs requiwMats @f a ealfcur® &»• aot 
e®astm»:%» A^ptsti.©!!* ^a^iatt'Oa aaA wttallty all fmcfei©s 
to al.t®!* fchj® ^ aiiferitienal ©f a ©mlfc'tt»# 
S* lii# fea#al ®f im& aofe 
%««» t-to® . Bmm Bm.hmtm.mm. aay mai#r ©a# 
41t:l®ii iaA -mt rnmtimwm. Am will 'b« aJ^ wi lat#^  #oae m^wth. 
smh&tm&mB ea» toe F©pl.ae®d# wtielly or %' 
••• A partiealar safes'Mtf &©• foiiat ©xerfc its 
.©aly ia l;l» pm»mm» m mtksmum #f. ©©rfeala 
sttbstaaees* fla#*«fow a aegafelf# m-mlt aaj to® «jtotftin®il for 
*m mamtMl sabsfcaas#* 
• 10 «• 
litay of (©xtmets# ixf^mlyz&teSf ad-
»or'«t©s# eme@iit»fe#s# ©te#) mmti ia &m ao-t pure sub-* 
BtmmemB #f known ©©«p©8itioa -mm mm B©t l€«nfcieslly 
dmplieated# 
S# ©f deMmlmlUQ gwmVn M.v% bmn 
terMdity Cvieiial. Sasp©eti©B » % «a# ©f a femirtoidta®t#i») n 
mw&t of #©3.2»»# aeM aa,a« op vgIhim ©f 
•©©lis# niti?©g©a eoateat of «f®3.l,s» s®#iig ofe-l»jrs» 
#• It if soaetiTOs diffteult to iGt«rpr®t resmlfcs as to 
a aabs%a.tie« is wmqulmd (abaolufcelj mmsmaji^f m&m. 
f&w p&m gTOwtii) ©? Is Jttst henmilvtl&X ia#t »qiiii*e4 for 
t©©F gr#wfcla|» 
Mtttyiteiaa aii4 -fteld. f#gai®afe&'teiea, Avery 
%9W} w« tl» fir«t to •sm©c@«®ful.lf p»dme© laette 
acid oa a 6©a»©F0ial toasts At ttie tla© an mtteapt 
wms aade^, t© i?©pjlae® ©f l>«tag pewder witli laefiate. 
In i.i©4 fkm leafeto®.!' ted fesxtiS#, t»dm0trl«s tetfan uslag lacfcle 
aeid;* „ Sines l;ii@a a«j &%imw ms®» im» b®#ii fomasi for thm 
ant t© satisfy tii© .^aaads as l»a b#@ii built# 
Prefeatelf 'fcb© aost ^ Isforfcant pi*©bl@a la laette aeid p»>-' 
€m.et4«n i« ef Malfc sfTOmts liaf# hemn tim most 
*ids3.y. «s#4 samFe# ©f am%ri«a% witli mbmj m& sliai milk hme&m" 
i»g «®i*« fatum and Peterson (1935) described 
a pr©eess f©r Atxtrslmctie *©14 predmefeioa msiag oalt spromts. 
Stiles fni«»s Cists) i?©p«rt#€ stdiag laalt sp-routs* st#®p 
•mmtm't aa<l fclaia graia rssidm# to telaekstrap a©lass«s* 
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Basal nil. 
1,40- pmv e«nt 
• •• Oi^M pew -mmt-
S©€4im 0#i p€P mm% 
Sfestaaaa*® salfes 
flilaais p©jp !§• al* a@4iait 0»l, .si.iii'o^ratft 
. J5.fcae^ #xtmet of 0»5 gram 
sf acidified j©a0t ®x«-
teagt per 10 sil, mediua 
fiTfptot&aa# 0»01, pm mnt 
Basmi If t 
&MMmm l»-0 ©eat 
A»©at«» siaifat# 0*§ p#r g«ot 
S©4i» mmMmtm 0.»i wat 
Sp#afe»a'» iaofgaale $alt# 
fliiaiBin p#** 10 si* «e4i«w Q*! »ief'-ogi^  
aifeufla i^a p#F l^O-ml* 
m&ivm §«0 *i0ras»as 
i.th«r of 0»3 gi^ a® 
of acidified yeast extract 
p#r 10 iii« ae4t«a 
la-sal fi 
aittc@» 1*0 per ©ent 
J*©aiw« smlfat#. 0«5 p#r ©enfe 
0»§ p©r ©eat 
Speak*ii*s iaorganie aalfcs 
fMlifflin peF 10 si* a«41i» O l^ 
liboflavia per 10 si# 
mmdtwm. 5*0 mioydgf'aas 
3.6 
Itfeea? ©xfcyaet of 0,S gmm 
©f acidified y©a»fc eac-
trsct per 10 al* seiitaffl 
%4r©l..ystd e«se.to 0*1S mat 
f#yptop3ma« 0#03. per ©«nt 
of gait sgfem.fe»» iOO g^«s sprcwits 
w®m Im §00 ilstlllaii kspls ta fefrig* 
©rmife©^ at 10® C# fm St fli# Mlt spjroats 'mm 
omfe aii€ wa»^€ wlfefe &• little addltlojasJ.. wst«f* fl» 
m» t® pH #.#8 wttb rnmiwrn feydfejtii#- aad tojroa fclaps©! 
blme iaiiemto.r# and ma# up feo a S p@i* «®iit aol«.tl©ii*. 
Alcohol extract mi a&Xt JiSSSl* ©^aas ©f salt 
sp-Foata mm €xUm.Q%m€ wlti mM&iml im ptip ©@a%J mtil 
fck@ sieek@i me eol#rl#s#* lesidtial sleekel ms 
»'#a«'r#d by ®wp©jwfei®a sad mpMrn^ with najmsfced fee 
i*S* aa«l «#© lip te0, a iO pmr mnt sotefcton i%m «i#)» A 
6 p«r omm% goMtloa wb.s mlao m&im mpm. 
L-tiayl #telieg #xtyaQfe mt aalfe S& gmns mlt 
spr«mts mm pl.*e#i in WO .ml# ©fclifl l&tt st;©pper®4 
f©i* St hmmB m% roo* teaperate^-, tim spsroats 'mm mmow®4. 
bj fiitratien m4. wmh&d with lOQ «!.* Th» «s 
^«p3.me®d if a4Jii.at#d fc® fS S#©# -aad »a€® 
mp t© § p©!* mut TOlttt;l-©n» 
flM wmtftg ©f gOO- gfa*s #f glut©®' mrnm 
pl«©«€. la 800- ^al« di8fcl3.1..#4 wat#r and at C.» f«»r §g 
mnm- -amd timm. imM la a s«v®s«i -tiatfs#. fii# 
« -
m* mp t© S mut mlutlom 
ifcft«.r b©iiig adjusted, to fS §.»8* 
Et^g ©f %im alcobol ©strict. »f »&lfe mmutm 
.I>iiwi»iwiu>unwinw»mnini WwiiHimiuM n-n: miii-iijiHiWHiii 'WW'iiBfi'ai ;iMliii.miinOTini •ima«wi.j:i;ui'^'.''im#iniii]»wriJiBt'»i •<w!twi"iiii I *|-|ii><ir' aiii!tNi»iii.,j ,• himii Wiiiiiiip* imum »wwiw«!w>l>inr 
too «!»• ©f %im .afeaf® sieol»i #xtya'©t wmm mttd %m 
r#4. aa4 wlUi f©f SCI t&e «fel10.jp wa.« 
wmmmwmA imm ©xferastst. .aja4 r«jplae#d Of w»fc®.r«. 
Ibe al«o&©l felie ©fefesr solubl® fi»«©t£©a ©f tsii® sleoti^  
extract a»4 tli© @tl»r Isssliitol© ffa#tl©B ol" fcM© ,ale©h®l ©x»-
t»<s% fe# §5 e©»% «oluuS,©ii with pH 6.8 
(1 al.«. r«fs^e.s«ii.t.tag tli« »s.fc@?ial, ia 0*2§ g^a® o-f' *1.1; spromfes}.-
p»Qigi%ate" and ©f ai-eeiael. -estmst 
of »it sp.rout-8-* f5 al* of the alc&ii©! ©xtmet ©f aalt; 
sp^omta WJp© fmetiomsteA .aeoe^dlag fco lsmfc©rg aad £@rt3-
iW12) wttii gaFb®aa.t« mmO. mrmvt^ Ta» pm-
©Ipitat® *» sia.sf«ad#d in 40© and iritta 
iif€irog@ii saifi^ .f©r © 'Ummrm* thm ^-ifeiiric smlfid# was 
a©w««l toy ©©tttrifrngatida, md tli# aupsmatmiat liqaiA ma laasl® 
%p to & iO' cent 8©lati#ii at pIl fi.S iW al* i^eps'sseated 
1 griw m&lt aad d«sigimfc®«i '*l#ttb#3Ps pFdelpifeate®#. 
Ilifi W9k» aei€ifi«d witt a#etie aci# and, tre.at#d 
wifcH hy&mgmm siilfiis aad tli® aefmrie «i4l:fid@ ]p#a©TO4 fcy 
g®3atjp'tf«^a.-fei©a.» ^fh# sttperaa-tsjit ii^ uiA wm» a«i«. to a 3.0 
per'mn% telmtlea. m% pli 6«-8 aad de'Sigaated ®'leu,to©'rs ftitrate*. 
Tim mtbmw- Mfefmet #f aei€lfied yeasi «xtraefe (DifcoJ ma 
mm tef fati« aad F#fc®i?.soi3. (1937)» 
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wltb iitgli yl®M aa€ ©oapleta of to IS fef e«nt 
sttgiy^# liasKjms f®s'a#afcsfc£,#as w»P@ ©mfe 
t©. d©t©Mln© l^ e .tsseatim^ eonstita#atJS #f se-dlt»# 
©SstiaRMi. «Bd efchsr mmmmrf @©a41fcioiiSi^.. Warn 
©ours» of fcii© famaatatioas wa« f©ll©w#€ toy i»lti&l aasi 
perioaic sugar <isfc#^iiiia&feioas and tm s©i» ems«s by furtiiar 
aaaiyais at; tto eoii,pl#tioa of felie f®fa©atatioa» 
AaaJtyfetciaX iaefeheil#» 
Qlmmm «6s 4.m%mmaX&&A by %h.m ©f Sfell©s# 
f©t#i?s©a aad F»ci (I»iS) er Munaon aa4 lalte? Cii06)> fii# 
Imt-ter aetfc»d «o:^@ a^cumte . aad fiie samples 
«ij?0 cl®j?i.flM lif ©eafcrifugatisii b#fojp# dstemiaations w#i»© 
aa<l@» 
I«gctt© aeid was d®te«iae4» aftef efclief ©xtfacfcion, 
toy til® nefcaod ©f Fj»i©4©itania -aiwi Q»«-s®r- (19,33)* A pur# 
lltMma laetate imlfe was used as a steaiaM# t'li« fcyp© of 
laefcie mM w&m- d«t#cais©<l hy prepariiig ttit slue salt# 
th& water of erjetmllimtiea and obsewlug tii®-
rotstloia ©f « 4 pew e#nt solntiea la a p©laMse«p©# fiw 
ziae salt mm. pmp&m4. fmm mM fr« fcli® f©-y 
jB«at®d a#4i«.. wltl. ©tiifl -lb.® mei4 ms with 
emmm. «la© e«to©iaat# and filfc©r®d»' flae filfemte ms mm-" 
mutmted, e©©3.@t --attd - msultin^ mo-p mi ei'ystals w# 
filtei*®4 ottt# wmshm  ^ wifcii a -litfel-© i-e® wate-f aad l^®d at 
fc# a eoasfcaat «#!§».» Sine# s»f iasetiv©^ 
- SI • 
salt p»sS.pltat®s b#fore tii# aetif© and ia all cmes tl» 
acid, was a©fci¥@» it *as mmmm-m&Tj to fcaie# 'mm& tMm tim-
first €,mp &t 
V&Mtlle mid ma deteratu#^ toy aeitifyliig & iOO oJL# 
mm^lm ©f Xiqimr ^th. sulfrnfle aeici to ©eago. 
i»«a* and sfceita •ailewl.ag wltia#' to #oae#afeate 
to 00 al» 'aad e6lla#tiiig 600 lal# fM® *s oaife alkalla©^ 
e©iie®»fci*at;®{i %q SO al.», aad 200 al. st«m distilled# 
i*ef.liiaed to p©a©w ©% and m .al,lttt©% tltMt.®d witht sfemadaM 
1®,01« partilticsa ©f Osbara, "#o©d aad Warisiiiiii (1933) 
was m.s«d %o agt#i?ala« tli© acids# 4eetie amd f@F»le a^ids in 
ttt© ¥Ol«felle acisl dlsfclllat© w%m «l.so iete»laed qimlita,-
fcl^#ly i>f %M fsrrle .ealerlde of loyritf C.1BB4) and 
the sllv#r nifcfat® retaefclea i»©sp#ctl¥«ly*. 
Saeeintc add d#fe®mlii#4 by tii® smlfc .laettod. 
A©#.tyliasth^loarbiaol «s d@t«j»aia©d .aeeoFMng fco Staiii|' 
and wmkmmi (.19M)# 
g.t5-Safcyl«B© glye#! m.s fc© Sjp©0k»a 
aad CliSS). 
Itliyl al©©li®l -was 4®fe«mia©4 s«6©.r4iag- t© %he a©feii©4 
<l®S6Plb®4 .by lli«k#lsoii attd f®pl£aaa Clisa|.» 
.FgactlQaatiOK Qf ye&st ex^g&efc toj SxtraeM^., 
&th.#g e^ .tefmofe mi .aeidtfi#^  yeagfc .eisto&ot CBlfeo) * gOO 
gi'aas ©f y#aa% (Blfeo) »» s*^@ inijo a h&mvy- paste© 
toj stlrFlng lii 8§ sl.» HgS-O^ CI acid to S paFts 
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E&k^ umm's&L 
lutritlonal Staales 
ag%®.»f®»«#afcati¥!0' L&Qtle Aei4 Baetej^ ia. 
E^gsglaeats aad, Jfeaulta# 
fafei# I Mhmwm tbm: effect ®.f adding wt#F» ai©ot»lf and 
etti«-r axt-raet® #f Mlt »pmu%s %q %im 'basal, I m tto# 
gmmth. ©f Batinltoi:>oeu3 C-t 8J ana L, bmeimt.gi Ci 4)# 
©xfefmet* wmm added in t'mmm mmmmtwrntlGms, l.*0 find 
3*0 *1.» <jf til# 'i f@r ©eat s©ltttl#»s.» but ©Biy ©pfeiam 
i» given ia taM®, 
fiaW.# I* £ff.t0t #f w.i?l©ms ©xfejpftets ®f spst©ttt»» oa 
gjp©*tli ftf lb«%#r©fe»#Bfcati-r© 3.a©ti<3. scid 
I 10 3»l.« Bi^ diTO 
0«f®#it.i'©a ©f aedtisM __ 
s S i I: L s. 1 i 4 
ftgtsal. I* 0< .0 0., ».o ©»0 
a&,0al.. I .1^ 0 «xir&et' s. t.d •io*o 
Bas-al I +• al.c#i»l ©xteaet ©•9 o.< #•4 i.a 
Baaai t 0. •0 0,1 ©••O 
S 9 » §• paracityovoTOS* h # * !<•# mositopoTOS# la 4 • !»• 
teicimegfr " * "" "" 
# lasftl I « 1»0 p&w mm% glmeos## 0#:S p#r mm% 0«@ 
per eest lm.eAc aii4 Speakiaaa's iii»rgaatc salts., 
B§ 
fii« results siiGw timli t'm wster extra© t eon tains tii® 
aeeeasaPf ©leaettts of attfefifetea f©r «uifcmi»#s 
t'm othar extraeti mm laeklmg la soae pe»p«e%.# Tm aeid 
prodmefcioii in tite caa© of th® w&t»w <§xtmct ts i>F©Mt3ly tfe© 
m&Mimum telerated lay oeganisas ta this a©di«a, 
fabl© II #a©w« tto© #f s-.p,-iea@iatiiig smAlm 
mxma In fabi® I with iii-sTOlfised ©as@ii4 0*1$ p®r ©©at.* tim 
mmultn witli %ii®s« in fable 1 iaiiieat© ttiat-
©d easeio and tli® ©xtraet sapply sow 'oea«flelal 
ii-ati»l©Bts of a c©aplea©iitarf aatsai?©,. 
table II* Effdct #f smppl#»@afciag tb# "basal ii®<lii» «ad 
#xfcmct» wttii iiyslFolfg«4. easeiii ©a growfeli of 
iofceFofe^i^aMtive lactic aci4 ba,©t#i?la# 
s »!• 0*05 1 aeid pmr 
C-OEjiosltidii df Bediii® j: 10 ml# Mdlwa 1 CttltufHes 
1 S t s L 2 ^ t 4 
Basal 1"^ iiyd, emsela ©•! . 0,0 0,»4 
Basal i * HqO #xfci»aefe -f nyd* 
eaaeitt 10»4 10 »4 m»& 
Basal i + aleoMol ©jcfcmct + 
iyd» ©as#la 9,»f 11 «4 1©*§ 
Basml 1 • ether extmct + 
kyd#. 0aa#la 0»S e«.5 1»0 
S 9 « & • paraslfeyovomxe» I< £ « mamil topoeas» ^ 4 » |^» 
tou etme — — 
Basal I » 1«0 per cent s^luoose# 0»5 per emat (l®^}gSO^,» 0»6 
per c©at SaOAc and iipeaksan^s iaor^aaie amlta# 
In friM next ©xpefltisot fcii® mmdlm eeasisfescl ot til® Isasal 
I plm# ijyQx'oi^ iu«d ease ill to whleh w^m &dd.»d feii# mricas 
fffactleas or we alcoiasl ©xtfacfe of aait sppoats dese^ibed 
above ttiider setfcioas. E&m of fell# fracti©iis was umd In 
%hm-& mnmmtw&tlmmi S*0, 0*5^^ aao. 0*Oi p«jp eent Cl>as#i, 
©a fflalt si-i-'oufcs).# fa# results ap© §i.mn ia fabl# III* 
m ^  
fable III, Lrfecb of varloms fractions of til© aicoaol extraiA 
Ox ruali; sprouts on ^i^oyta of iietefofoi'-.fuentative 
aeia bacteria* 
s sil, 0,05 ^  aoid p©p 
s lu id# aediua 
Co®p®slti©a of »€itm T" " — 
tS 8 s L g t L 4 
Baa&l II* C control) . , , 
1 jp*l 0«0 
Sasal II + al«» 
J 
$9-».7 • 11»4 m^4 • 
Basal II ale,, ©xt. 0.5^ i5»3 
1 
?..5 8»§ 
Basal II 4. ale. 0.05^ fl.O 1^ «:S g.,6 
Basal II +• sol» ale. ext# S.O^ •tO.»S 
•m 
0.»i 2.g 
B&ml II 4 etli®r sol* ale* #xt# 0»S^ © • 6  1.8 
BM3M1 XI •4- 'StlieF -s©!#.. slc.» SQ..S Q^ .3 I*? 
Baaal 11 4. ©tl»r iBS«l» ale» txt. 2.U 
«: 
lO^l lg.4 
Basal II + &Umr- ina&l* &le» ext., 0.6 
ft 
! 3 . 5  
* 
6,.6 ©«1 
Basal IJ + ethei' iasol* al©» 6xt* 0»05^J0*? i,o. 2.,.3 
Basal II • Weub0^§ ppt« 2,0^ 
m 
sS«8 
f  
10. 0  14, S 
Basal II + 'Mmmtmrg pgt.* O.S^  ,sg»8 
1  
7.2 
Baaal II, • ItmberiS ppfc# 0»06^ so»;f 1*0 § • 4  
Basal II + lanber;^ filtrate 
s-
so,*? 
f  
0*'? a.o 
Basal IX + iemfcj©,rs filtrate 0,»S^. to.& 
f  
0,6 1.7 
•Basal ii + leub#jpi? filtrate 0*06;^ SO,.3 1*0 1.5 
S 9 » payaeit-govoraa» L 2 « L. aanaltopoey-a» t 4 « |»« 
B&s&l II s 1«0 per cent places®.f. 0.3 p#jr e®nt iHl|)sS04i. 
0»i p#r ceBt M&OA&0 B:p&&km&R's iaopgaaie salts aad u.»15 
per eeat bycijrolyze^ ease In* 
•* ss 
fable III A©w.s t'hm- ettier aad th© Weuberg 
fmetioas mm fuit© tn^ffeetif# in sfeiattiating groetii of all 
thme cttlfctares wml# fek# #fe.lief inaola&le and th% tieatoerg 
l>»i©ipitatt"f»aetl©a& mm vm^j effeett^e# liies© frmcfcloas 
e©»fcai» tile- satBO ael4'S* peptisies. aad pTOfe@ias.« 
la the mm% m-p-mMe&t &fdi»©lfs©A ei^ad© easein was 
c©afaF«'d wit& hj4.mljmA pui*lft#d pm%mlas ImBela, gelatin 
&ife«ia«a} fe© #et@.i*iiS.iie whafelier tbm- crmde mmln m,s 
fr©a tile pmrified profcelaa ia sfclaiiiatiBg siMm 
tTjptopbMMje Is. 4&B%mymd &Ma aeid iiydrolysta csf froteia* ifc 
was m&m& t© eaeli tube as. w,» also ttm^ ©Mi®i» ©stmcfe of 
yeast #j:fem©fc aiMl tMaaia* hm- Mcimeyl jh 4) was 'eiaployed 
tn tMs «xp«i»ia#nfc and it was eai?ri#d tliTOiAglt tteee fcraiisf®?®. 
file resmlts mm Bhova tn fable If» 
'fable If, iiffect of ^©plaeimg' ci'md# casein wltli 
.tiydroiyjsea purified pTOfeeiiis oa gw&w%h ©f t# 
bxxeimer 1 • "" 
t ai7 '"aQfE"'j©r 
I, • 10 ml. aedlua 
Coaposltlea ef aediaa 1 
t 1st 
fransfers 
1 2i«i 1 5M 
Basal in* 0.5 0.8 0,O-
Basal 11% * l^d«. easeio lg..8 12:.0 
Basal ill + hj^m Mefek eas#ia f-..0 ft.a 6..8 
Sasal III Cm easeiaate #•8 5,7 
Basal III + hjd, albimen 0a e.s ?.•§ 
Basal III + iijd. gelatin 2.6 i.a 
* Basal III • 1«0 per eeat glao©s#j| 0*S per eent CS%)2S04j, 
0.,6 pel? &ent MaOAc and Sp©ateiaa*a laop^aiiic saliai 0»1 
itiero^raa tiilaialn, ethei* ®xt.i*ac"t of 0.3 ^^raai yeast extract 
per 10 «1» aad 0»01 per eent tryptopimas* 
• m- • 
fli© etbmw ©f pi»a fcHimmln plus 
t?ypt;.0|jlM»e 4id not fully rspiae© the alcohol, extraet ef 
aiall; apyomts usaa in th& p^evioas ©mper-iaeat;* tt «s efldeafc 
fchafe fell# emde fiassia eoatmined soa« faeto^ feii© pacified 
prO'telas 414 not.* It was als# dFldeat fcimt tlie iiytirolysed 
geiatia ©oapar#^ witli fche ©tiiei* profeetas- Is 4«fi«teiife la 
aoae grmt'h proaiotla^ Bmhmta&m* Qelmfcin t» fcaom to b« 
.d#flet«iit la eertala aialiie acids^ 
fti© pa^pos# ©f "tile a«xt #xp©Fiaeat; if able ?) ms to 
defc©Emiiie aaimo aelils# wiiea adde-d tiy^olysed gelafcin 
weiiM stiaalati# Cmltup# L 4 ma tts©4» Aalao aeldt 
w#i»© 0.03., per e@iit eoae©nt.Fa.tl#a» fmbss 1#.-0 and 3 
w«r© i»aB tiirettejii tw© before tafe#8 4# 5 aad ® »©r® 
ttp* Cj^sfeia#' ms add#d t© nuotoe.^ ^ tmusf®!? and 
WAS an iaaiecllat© respons.®... fmbea 4.., 5 aa4 S siaow fcii© 
additloa €sf tjroslae* blstidiiie -aiia pfit^aylalAiiiae fee toydTO* 
lyztd gelatin 'grQdums a© Hibe E otis&i? 
aaiiftO aeid „a(ft€iti©ns bcaefieial# 
- w -
fabl® ?• affecfc Qi sd4iao amino acids to hydrolyzBd g«lstla 
/aedim oa the of h* buetm&rl «• 
s 
s 
flnlZ 
1 -r... 
a.cia per 
10 al« inediuitt 
fab# 
lo. 
J Cdmposifcloa of ia®4iiiii 
1 
!• 
list 
lraasf®ifs 
f Sa4 1 IM 
I 
Basal + afd« geiafcla • 
¥alin© -t t^'Toslae o.l 4*0 4.#4 
2 
Basal ill + ttyd» g#lmfeia •»-
falia# fc;!-?©®!!!.® iaetMonis© + 
cystia# • Mstldlae + pheiifla+ 
lanlne 8*8 &.a 8.3 
9- Basal III + liya* gelatin + t.yrosin.« S*1 B*6 
4 ia.a&l III + hydm g&l&tim •+ 
,. cystine ?•& 7*7 7.,.^  
5 Basal III + iiyd# gelatin + eystlms 4- tjrosiu® 7^0 ?».8 7,3 
6 ,Basal III + liyd*. gelatin +• cystine + tyrosine f-
pixenylalaaia© 6.»i V.& '•r»3 
^ Cystla® aMed 
Basml III - 1.0 psjp eent ^-iueose, 0.3 p&r cent (HH45g304* 
0*6 per c©at laoaca speatatan*® inor^aaie salts# 0»1 
eiicro-^ram tiilamin per 10 ml,, ethex" extx'act of 0.3 gf»a« 
yeast extract per 10 ml, arid 0«01 per ©eat ti»yptoptiaa©.» 
fable 1? ittdtcates tliafe aydrctlysed emd© fimsela 
was, toefetef feima the pmrlfied msmlxi Jaytrolysat©* fiil.8 
4iff«reiic« was thoui0.t to be <im© to :rlfe0fla¥ia wMeti had 
been more G©aplet«ly r»aowd ffdm tb© ,piirlfi©a pTOt«4a.-
The effect of aciaing ribeflawin Is aliewn ia Table ¥I# Coii-
eenfcrattons of 0*5, S»0# lu»0- ana .20 ai^yograas per 10 ail* 
si *" 
«©dtaa mm teslj®d only tii# optimum. (10 al^TOgraa®! Is 
gifen# ftoe eKpBwim&nt *s eawted ttwrottgii eigiit 
tit&nat&m;g ©nly i fti»e skmwxim 
fmM® fl# of riboflavin ©a .aei4 pyodmcfcioa in a 
iijdrolyzed ompifled e&s#ta 
1 
Cml-'* 
ial» 
1 
0»05 i acii. pe^ 10 
ml • ffiediiiffi 
turn I C«p©site4oa ©£ medlm 1" 
*lst 
Tmmt0VB 
s 23id : 3rd 1 4th 
iasai III'* - iiyd# pwified 
casela g.® ©•S 0.6 0*3 
S 9 
Sftgal III - iiyd*' 
casein » Bg 
ptt.rlfl$d 
&.0 4*7 4.4 4».2 
1. g 
Basal III • iiydi 
©a seta. 4.9- 1.0 8.5 1*0 
Basal I.il - hjAt 
Q&mlxk • Sg f»S i.t 5.5 s,,s 
h 4 
Basal III » tiy4.* 
easela 
pmyifled 
0*0 6.6 B*7 
fla.a«l Hi - byAm 
eas-eia • Bg 
purified , 
9.0 6,* 9 6.8 a,s 
L S 
iasal HI - iijd* 
eas-eln 
flssal Hi - ayd, 
eassla - Bg 
pttrlfiefi 
fUFifled 
S,.4 
4»g 
s«i 
.S,4 
g.l 
a.*.9 
1*.8 
3*1 
S 9 « S» payacl t^govorus# Ii 2 « i»iailtee'oo#na» L 4 « 
u^elmegtii i* i '« l« lj#op®i»siei..i,: 
Bg s r-ifeofia^ia 
''^Basal HI « i#0 pei* ceafe .glucose# 0»..5 p«i? cent Cl^lgSO^, 0.6 
pef IaOA©# Speakaaa's inor^^anic saltsf 0*1 aicrogcaa 
fciilaslft pel" 10 ffil., etitei* extract of g^aa y«mst ©.xtmefc 
per 10 ial» aad 0,01 per eent, tryptopMne.* 
* 
fliboflavia proda-eed tk© greatest effeefc ©a culfcare- S. 
paraet%tovo-Tu& {S 81 &a€ |»» laaanltoyoftna wifeia Itast 
©ff'ecfc «>»•'W fau.0tiii0M (i» i) but stlli rafcl^r sii^nifleaat,. 
ftie BeGlua aj^pearsd to be soa«wliait iefiei^at f©F |*#, l^'copegglel 
ill 5) mltlmugh tM© »cidlti©a Qt tlmwls. MA show a iiaj?k@€ stlattM-
ti'on* 
flae iaflmenee of tliiaaiitt# etiier ©xfcmet ©f aei«iifi«4 
yeasfc extract, fcryptoplmii© .aod fitooflaviu oa gTOwtii m©asttf^d 
by ae-ia prodmetloa is showi la Tabl® f.II» Six ^ Iffereat 
laedia w®TO t@st®dj Ci) tiie smbsten«@s just listed «©i*e all 
present in t'tm mmdiim^ (2) Fl'beflaviii oiaitfe@€# i3) tbimmlm 
i4) fcMsalo. an4 rlbeflafia (5) ©t&ei' ©xtraefc 
of yeast »xtmct ©aitted and Cfil Wypt&pimm oalbt«fi, fl»©e 
serial ti?ajasf®j?s mm sliewm* 
33 -
Tabl-e Iffeet of tMamia, ritoflafla# tttier ©xtract of 
yeast extract and trypfcopimat ®n acl4 pTOdmctlon 
by ,ii©t@f0f©rra®Btafciirs laefcie acid baefcerlai 
1 i 10 ml. iTieciium 
C©ffip©sltida ©f aedis STraiis-1 Cultures 
t fer t S 9 I I. E t h 4 f I. 5 
-
Hydrolyzed easein. 1st g*3 4^7 9.1 4.4 
Trjptopiiaiie 
kthev extraet^ ©f yeast ©:Et* 2nd 4,^9 f.8 4.9 
Tniamia 
litoefi&vlii arfi §••2 4*7 S,§ 4.,4 
ilasal I 1st 2*t 4.4 9^,4 3.4 
iiyciTOlyzed,'©a,s®iii • 
•rPj>topixaa« tad sa 5*i 9.6 3.i 
'Lthjer ©xfeFaet ©Jf ftast ®xfe-#. 
f h.lagtta. 1#8 3,.9 10.4 S..4 
'apg^i 2. 1st 1.6 S»6 6.0 2.6 
Hydrol^ysed casein 
Tryptophane gad 1»S S,,6 ?.o 3.1 
j-„ti;isr extract #f yeasfc exfe* 
Hit'Oflatrln 1..5 5..# f.,8 2.9 
Basal I Ist 0.0 0,^8 ?.o 1.8 
iiydi?olys#4 casein 
I'r^- ptopaane Ea4 0.0 g.6 6,5 o.§ 
i.tii©r ©xfcmct ©f j®ast ex:t» 
. 'Swa O.D 0.5 7.3 0.0 
Basal 1 1st g.l E..1 3.4 3.4 
lljrdroljsed casein 
Tpj'ptoptei® gad ©•§ 0»3 0.5 0.5 
T'hlafflin 
liibofl&fin SM Q^O 0.0 0.0 0,0 
BM.3B.1 i 1st 2'»$ &.0 S.8 M 
li^ax»oljg«d c.as®ta 
j3,tia8F ©xtsmet ©f yeast @xt# End 1.3 5.5 S.6 4.2 
Stolaoiia 
iilboflavia Srd 1.8 . 6.2 l.»8 
S''''"^ "'*"''!^ '''^  ^ m&nnl t QpoeuS7'"irT'"»~X^ 
Basal I « l.»0 per ceat glaeea©# 0,3 tJer cent 0.,6 
mut laQA© and Speakiaan*» liiortiani© salts# 
I 
t a 5 
a 'ts 
1 
i E 
® £s 
o 
• 
0 
1 
•n 
® 
r4 
r4 
•$* 
S 
§ 
'd 
I 
a 
I ^ f3t o' 
i o 
1 i 
o »f4 
4i ^ ig ^ 
o 
» 
o 
® 
is 
& 
0 
1 43 
<01 
m 
m 
J 
1 
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•» 
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m 
* 
o 
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+» 
a 
« 
o 
it 
s 
© 
r4' 
m 
s 
1 
3 
I 
a 
% 
id 
'• if 
f u 
* 
^ e~| 
0 o ftl • 
>9 o 
43 
ffi 4^ 
ft :l3 
s s 
% s 
•a •«4 
r4 
• 1 
• 
o a, 
® 
* d f-j 
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• 
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a, O 
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fa'bl® fHl» sff©et of replaelnt;, iiyarolysed easein by asino 
acida and i3y auiiao acids a.a4 pftriti>tla©n,ic aeid 
011 acid proauctioB b'f iisfc©i»of#Mi#ntative laettc 
aciii toacterla*. 
I I ml, 0,06 iJ acid 
t I p@p 10 al« mediuHi 
fcuTO luoaii-'oaltlea w aeaia s 2_q% ^y,^. 
issal 
h 2 Basal If « 
Basal, if -
kg'Am &&miM 
19 amlao acids 
19 aialno a©i€s fanto-
0»f f,.3 7.0 
'?..8 8*1 7.8 
8»6 8»g ?,5 
Basal It »• 
1. 4 Basal if • 
Basal If -
biieiiic 
ayS# e«s@ls 
19 teiitto «el€s 
19 aais© a-eldj 
M M 
i:i*f ia»o io»i 
11»f 12.7 S,i 
Bft.SAl If •« 
t s Basal i¥ •-
Basal If • 
tiieiiic 
easeia 
19 aaiiao aeidt 
19 amltto acids 
i*t §•§ s*9 
s»2 5*2 s.i 
pftiat©* 
5.5 
I» i s L, it h € * bucxmegif i# s « lycopersigl 
Baaal If « 1«,0 per ceafe glucose^ 0,3 per eent CisH4)gS04, 0»s 
per cent SaOAo &o<l Syeakaiaii'fs in03?4sai-iic mX%a» 0,1 iiic3?o» 
graiu tixiaifiin# 5 mlcpograras riboflavin and ether extract of 
0»3 gmtfi jeast exfcffsefc pe^ IC ml* 
The results sao* tlie aaia© &eM m&dtvm was tima 
tim lifdrolfsei, eaa#la iaediiaa f©i> ealtures t* imnnitogQ«m.s Cl< g) 
and If-# bacliaegj ili 41 aai etiuallf as .g6®€ la tlie ease of 
l"' Xycopersiei Cl» S|. TIm addltton of p«nt©tii«ale &cM pm-^ 
du&md im sttffiialation in tefee salao'acid. iie-sltia# 
macuasioa* 
It attst b« thmt mm.y eosclusions dmwri ii©r# 
Im^© hma mwlmd mada-r speelal eoiialtioas and net toe 
expected to liold if tbm eoBditloas are It is dlf» 
fleulfc if »©fe ispaasifel® Bvmu wtt'a tim .greafeest of eai*# te 
duplloat® tMs tjpm of mortg t&it &fte%@rial cultrnTOs i.0 a©t 
Tem.i,n coaataist.- farlatloa# aoaptafciea and tli© vitality of 
tiie ettltur© pifolmtoly fmetlea ia alfeeriag tM# pi»op«i?ti«s of 
&nf mltum* aib&fl«¥ia t*s b®©ii a#»astrat©ii t© stiaulat© 
eultiiFes wtt#a vltalifci- la low bmt som loses Its effect 
|W©©d., :Aiid@jpsea sad "mwkrnmi^ 1^53)» Serial teaasfsrs ar@ 
•aec#$sa^y at fc-o 4®piet© %-lie emj.tils'# ©f ©srry oveF 
aat;#i»ial but tm# & la t&afc tlie cultttr# .may 
through aflapfcatlOB of mrlatioa fee altefed toeing fclie pr©e@sa» 
l*o.©d# AaderssB and W®rtaiaii Cli38) cite a g-eod e:x;teple of 
a,<lapt;afeioa » ^ tmiaiiig*'' as tiie pk«nomsaon ims b##a ©ailed* 
A propionia a#id ©ulttti?© (49 i| was gmwxi on a tiiiaajin-fi?e@ 
m&§.lmi foT tmlm tmagfei's.. arowta as ffleasnFed by aeii, 
prodmefeim p-rmetieaHy e©at#a during tti# fi^st six traasfersj, 
afceadilj iacTOaseiS ®n #aeii siaeceeMag; transfer to above 
tiaat at tlie b#ginalag-» 
OrlA-Jeasan efc ai# Cl9§#) elalai tiiat taiamia and 
tryftopaa# are m&t iapoftsnt la fciie utttritien, of tli© lactle 
aeid l3ftefc#ria.», fa© .reamlts atj©¥© shew ttiat tMs 
ii!©®8 a©fc ii©M tru.® f©r all la#tie aetd baettria* f.li6 ©ea-
clmsioiis ©as#4 on tiiis iov#stigafcioa siiouM not b© applied 
- m 
©tli®r mmu of tim ^smme genus mt m&y be wej^j U@ip-
fal in fiirtmr .ate4y ef tiiese .arid otiie-r cie^0#ly jpelafcsd 
.cultur©©.# 
.s«a&.gy mA mueluslom* 
imtrltloaal .studte-i #f t&m?' oiilfcmr®# ©f aefcerofenaenta-
tive lacfcle acid baefe©-rla* aaaaitoixsetta (L 2), L, touelaaert 
CIi 4}# L:» iyeopegsiei (t- 5) and Stgeptococe-gs pameltpovogua 
(S ©)> ma<l®2Pfe«k@a detemia® 'fciie of tMa 
gi?oiap» fiaa f©tt^ ©ultmres •«!?? ,«oasid0.m&le# feut promhly are 
r©p^e.8#atat4.v© of fcii® group. Malt sproiits are a ric'a source 
ef fooi. iaatejpiftl fer ttiis g^omf of feaeteria* ©f 
aleoiieit and ©fclier emtm^ts af aalt aprouts ©nl.y tbe water 
#xfcraet eontelas esseafclal mterial for growth _ot theae 
Cttltay#s la a protein-firee aa.d. aialao aoict-ffee Tl3« 
al-eeiao-i ©xtmet eoatatus tim essential laitterial when added 
t© a basal a©dliis ©©.atainittg iiyarolys»d eaa®ia» fii© ©ttier 
©xt3?aet ©t ©itii©? ta© malt sproats or fels© alcofeoi extraefc is 
aofc #ff#.eti¥©.# fii# "ieabefg ij^eeipitafc©'* ©f the mleoliol 
#xtrset la wMl© t&e filtrate^ is not.. 
In aa att#apt to r@plaee fclie alcohol ©xtraet; ef aalt 
spTOttts and ltyd3?oly2«d eas#lii etke^ extmct ©f acidified 
jeast extmet,* t;Maain# .ritoeflawin,. pantottieiite acid and 
ninefcesia aaino acids AaFt b®«n invesfclgmted# In a isasal 
flK0di.»a eootainiag 'bydrolymd caseia feii« ©tb@i' soluble faefcoi? 
•of ftcidtfl©4 jeasi; «sti»acfc ia ea»#atial f.or all fottp cultures| 
- 38 <- • 
is #ss©afc.ial tor good smmth. sf S,- .gameifcgoyoma 
is i) and tenefaaart CI# 4) *mt a^fe ®ss#atial tm h» a&R-
aiti&peeui (i* lymmrBtml CI»- ®)f ritoflavla mta thimlm 
growth mi' cultnms h* Mmatfcopoaaa# hm lyeogerslel 
aafi S# paraeitrow^wm^ hm% umitimr i# «»s#atta]L ta ttoe pr©»s»ee 
of th® otb®r,» altboiigji •»©» stliaulatioa- i« vimn thiamin 
mmd fl'lx»f3.ft¥ia &» ©»itt«d fi'oai ttm mediaa. I*» m&xmitom^ust 
k* mssmssisi* M* gayacitgeyqgtts &m emfftetelj stopp®^ 
whil# |»* Is aot .substaiitlftliy s.ffeet©4» 
M all mms gmwth m measnFeG. by acid prodacfcioa is 
eoasl^mMy jpeduesd wbsa tb© sleoti©! <sf malt sproat# 
Is by %im mtimw- aolwtele tmc%GT of aeidifl«6 yeast 
extifaetji riboflavin a»€ trsptoplma®*. 
Hydrolyg®4 Qmeim is completely r©pla.ee<i by amljao aeMs* 
In til© amiao acid osdiioiB jpaat©tb.«iii<s aetd ahms ao stiamlati©ii« 
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rnmm. pmMsamrn- fim s®y¥£ag as «a aaiaeeulated 
eomt^ol la mm mMpmrimnt 4et«Mtliii..i^' ©ffeet of wmrl^ms 
fc«ap®.r«.ttt»s ©a tb@. mte ©f f«i*i»Bfe&fel©a* fM# flask i*.s fcalE©a 
f:p®s and plmmM io aa 'laeiaba.%©^ at 
4f^ C:. Xfc mM ©hm^wmS. m ae^end 4ay tMt a vx^sOifeaa 
f«i»@iifcati©s. wa« ia pmgmsBm A fcranaf©®' *s aa'i# t© a femfe# 
©f MtmrtXa meMwm f®? sabs®^tt#iit study mad Um ferm&ai&M&m 
ma allo«©4 t© ^oatiam#* to rnxmlfBlm mf tiie femeafcefi Itqiaor 
S;la©w©4 tijat tl»' mgmw C7*3..8J^aas m^" 100 at#I .a»€ 
been ei5av©i*%««i fe© laetle aei4« 111.® sia© salt las f^pai»@.4* 
lii© eryfita.iiS:sstl0a of iS«lS mat and tM© spe'Ciae 
©ptl^al i»«featl©ii ©f ?«S si3M»w©€ mm #is4€ tO' b« feiie fiextr© fo-m« 
ftteff#8.eopl^sal @»al:Qatioa #,f Wm ©mltiiF# iBi,l©at@4 that & 
stngl« mmpim%m.gtml type w&# pfe.sesfe*. Th« 
,plat@4 aa€ ^©plat®<i oa glae©®# aga^«^ ©all" #oloat«s- of a 
siagl# typ® 1®11 lsel«fe©€ e©l©ai#a piek®4 
iat© a aedittb ©©atatning anlfc sprottts, glttco®© saa ealcli® 
mtrhom.%6*. A ®tu4f of fclie 3P«sttltlB|<, eulfemr## sii©*i4. ttrna %o 
b# l€eatl«jal to ttie •©.riglmml ealfcar®# iadii&atlag tl» latter 
als6 «s m pmr® eulfciij?®.* fii# followisg staiy ms aai,e ©a m.& 
®f til# eiilfcmf#® ©fefc«.la®4 fw<m. a w®ll ia©l«b0'4 eoloiiy# fii® 
©f the ©ultm.?0 feaa b®®a *iiit*ia©4 fclap©ttgl*©ttt this 
work# Lxcept f©y the mrlatiea <lesei?ito®€ to@l®w tto eultua^ 
las reas4a©€ gtabl®# 
^gpii0li?jgy aaa -yfemtelais f®aetioas#^ fte sis®, stoap® HiriroillHijIlttlliBWii "--^'J'^Miiiiiilllifiilfff Wr 'MliMNMBaK mKi' ^ 
im€ stalaimg eliam©.^#irisl;t6s of tMs mrgmim vary 0oasi4#ra:b.l^ 
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S#, Am. B*# 193-91 bag 'is##© fom€ f®i» staialag Um 
sp©r®s (flafc© I# f*l#ar© fl» ®ads #f r®ds -ar® 
Cli?SB*8 sfcaSa is r®%ala#4 CfMfee I* 4| sad iiad©? sea# 
©•©-lidittms til# eelis stmia anewnlf#. paFfeleaiarlf a®'fe«A a% 
tm fcis# 'feiie ©6lis a» b@e©aiag oraa' negatiw#. 
V&gi.at-l9a.», Ba^eilias d#^tTO3.mgtiem8 ms tselati#4 
it pi»®tiie«4 ©alf saoetti ©oleai##, f©r fctep#© y^mm «® 
foagii -ffariaats 'mm^ -bbmrnm^m- lail# th« eoltar® 
la sfmthiifci«*»iae sei^ s#di»# it mm& mtt&w mmj 
transfers tfasfe diA m&%, esaslst @f fciis a»il» 
ttalf©m ^©ils mamily miMglf «s tet w«i*9 iaj*g@r 
aad usm&lly mmmml m-lXm at;t»eM#€ to Tom a 'elmtm 
usualiy toea.t wto®^?e %hB eeils J©iae4.* Tim ml turn- *s iawedl** 
at«ly p3.ftt#4 m m -exferaut^aiaeese-aga? aedium 
alstiag ©f fdast extmet 0»S ©«»•%» glae^TO 0«1 jp#r e#afc#. 
teejrgftaie suits «i4 !•§ per ee»fc Agmr. eeleai®® mm 0t tm 
tjp&m*- m aad a a m.s mmmm fwmm a w@ll 
isolated remgti ©!3i©ay .aa4 F®a#-rv#t im sttb##^a©at 
fteii :ti©4.1iis iB iriii.©]Q. tim t&rm w&.s flmi Qhs^wwmi, 
0©n»ig|j®4 ef laorgsaie gslts# -aa^ fl.¥®. 
asiao sel^as ©yatis©#' aetliienis®# argi»la@.# tlii*©©iiia«' aia# 
glttfeamle aeid*, Afe t^e t;i»« ttoe 3P®-u,s& for» was f#«a4 tm. fci»-
«©ld a®dtia# Q^kmw msL^wlmmmts ©a siafllftsd laetia 
ia p»g»ss, OB# JtS *i®Ei»©gp«»s. ©f 
#«.s«ia pew al.. mmO. rnm&meT ^oaiaioiag: 4 alcregraaa 'Of 
m 
pm mm la pl&e# Qi tli« »ia© sei-d». ©rg«»l»# 
w#» plat«4 'omly saeo-fcli csejloai#® de¥el.op®'i.« 
©f %^im ©rgftaism wt» ttitdii tefc ao ^©agfe sfemtag 
f#m€» It mwp%mM '%im% fc&© F»g& strata 4a 
%lw aaia© aei4 ®»4iw* The ©altm.r© #«ri?i@€ ie:o»*» 
tiaaeusiy ©a tik© laaia# selA f«F few ImwiMg 
^im®n mvmitf 1 to 4 4«ys» wiiea Ite® fGngii ©immetef— 
istie was first obiMartea* fli# Fou^h s#@as fe© 1>@ & 
stabi.# «f tlie emlfcus'e #a tlj# y©a.st .©stmet** 
g,3.tt©#s»-aga.F a#i|iwi,f ts-r mttmW' f transfers #a f&ls a®dim 
til# f©i4#i atTOia oalj mu^ <3©3l©mi#a* Wmm. 
®n fea«t agaf- ^oagli aai saeefc^ 
s#«a t0 be slil# merf-lielogieallf -exittpt tlia •mils la 
Ml® Fou h ealtiJip® %@a& t# attiaeliM* la »efei&l ©oniita 
jmd# ®n sfcained mmmm tmkmti tv^m emltwes ia f#f«#afeiBs 
ag.lt spF©m%s-glm€®.s# tfc© av®ms@ afflisto#:? ©f mils pmw 
rngm^nt ©f i»o»gk stmta- *as tliaa twi€« felmfc of' 
tile M©ot&,». latfc©? 1,»4. ##ll.s jp®f sm^mnt Ail© 
th© f©]p®©r mwrnrm^md 5«0. 
fM@ r^ngii ealte?® la m&t% sp»Mfes«*gl»®os© mm'&lwm 
la t» itts%aii©#s fits# y£#M®4 m «ail pr^p^ffeisra ©f smmth 
0oioiil«s» fta#.' »®©fcl3. tfp® .©eea»i*ig in tfei« .roagla eultmm 
appeal' to be tiie s«» as ©riginal- aaoottoi, fti®i»# i® ao 
slgalfieaat d.lff@i»#a#e in f«»eatation rates for fcb# mmooth. 
ai3.4 rottgii sal-fences la 1© eemt gMe©a® aedlmii» 
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fabl® IX#. Asld twm. •©ai«l»©fe|'<Si»st«#* 
Caipbetofdrat# 
* aii 0»1I aeld, p©F eeat 10 lil# 
•w- ©oafcpol 48 firs* J hrs, 1 iB tos. 
glumm €#f 4*4- 44i 
.Oil 4*4 4*7 5.4 
aftnaog® 0.1 4.*# .. 4*f S»4 
0.1 0#i 4*0' s.*o 
zy3b©st 0*1 OwS l«g- l«'0 
rl«sa©» . 0*1 S.l s*s 
ambia©#® •0*1 g»a S»f S.».S 
oa 4«0 4,.S 4.#f 
oellebi#®© 0*1 s#§- sa 4,^  
•aa !!•.€ <4<»S €.-g 
o»o 0.4 ©.,f 0,f 
maltose oa 1,8 i.s" #,8 
laefcese 0,.l o,..s 4.0 " 3»8-
mffin&m oa 1*0 l.»4 On-5 
adeaitoi. o.*i o.»o **0»1 -o»t • 
lye«f©l G»1 1..0 1.2 l.*^-
aaaait©! o-.a •"•«0#:1 »0«1 «0.*t 
dale-ltol 0#1 o.u **0 wl 
sorbit©! ©•1 s.i 4*1 4,7 
l»osifc©l 0.1 ©.•s 0:»4 o.a 
«t- »%iif.3Lgla:®©ai4#' 0,1 S»4 $..s S»6 
•4mxtW"ls. U,1 l.O 1..0 3*4 
• 48 •• 
tmblm ix* MMM. ftoda#tioa f^os .capfcoiiydmtea* ^cor^ 
ffll, 0.1^ a©m per 10 ai«. 
Cagfaohydgat® I eoatgoX i 48 imw* i " 7E Mrs* i 72 tes# 
aa 0.3 1 ••. 1. 1.4 
saXleia oa 3.1 §•1 4«1 
tmilla 0.1 Q*Q o*i 
stsreti 0.1 0'-4l o,a 
Xa mmy ea»s acid pfsiaefcl^ imm ims 
•:fe#ei3. 4©t®»»l.ii®d by mm &t ia€l©at©^ ©aly* la tMs wofk 0*2 
to 0»S al* &f OmX i was itaffi.ei#a% to ehaag© ttee liidleai-
SiigaF mid mttmw femeatabi-e #mfegtmii©«s^ &t%m. eoateia 
som« i.iapmrifcl®® ttsi- ^ %iirc!lfs#€. smfflelsstly is tli# 
»t#rlli«liig Fi»©esss to give smi,! aa©aufe» ©f mMtmrimm 
my be wlfcii melA pmrnn^-^iQu to fcmm aa 
Im&lQ&tmw and giT# m fai.;s» »sult- 1% m&j to# s^om-
-fFm-lafel# 'IX. %im% aiois^mt# 'aaettiats «f mM ar© »aa,ily 
fo3M0^ glmess#, *aiia#s#* gftlastos#, 
a»feltt©s## timimios#* «ltfelo-«4», *itoa;«, 3la#t-os#,, 
sofiMl©!# oi-taettiyli^lm©©si<i® maS. saJLt^im, icid in 
««o«at» ©i* at s. sl^»»r rafe©^ 4,s foiwe# mffia®##* ^XjmwQl* 
m^mmj mfl©#®* aay^a&liia aad f«r»btati©a ©f 
S0I1® ©£ fctoes# Mf b© e©a#id#.»d ftt®.sfcioaabl.«« »e seiA Is. 
imm adeait#!:# MBiiit©!# du-lettol# inmlin# mt&mh 
urn 
iimaltotrn Ife aofeiiii ao-aeld ms pmdmmd in 
l.a©tos@ mmi gaM-etes# talis-s ia 40 hmM!'M$ h,©w«ir#?# « e©ii«» 
»snnit. imd b#«ii pm&um4 mi 7B Ttm fo-em* 
fcion of g»8 iw&m-mty Qt tbm: m&wbohj^ut&m. mulA, to© det«ct» 
#d by tb® mse ®f itoriam tebes# ©f f»a g,iae#s# ia. 
tabts* fiit- l0w«»% pH »a.el»d in ^.lucose bf'otii ms 4*0#» 
pj^iaeipftl, ftad SKbstmntlall^ ouly pr-odaefc ©f gte-
co0e €lssiailatt«a i# €#xfc^0l.aett6 aeid.# In a larg® aiab#?' 
of fe»®iit®fcioii0 In s®w»l aaHa# ©ii^aisal 
tost gliewi fell# #0iiTOysioa ©f gMe©## laett© &6i€ t# b® as 
lilgli a« i-S p«r #8»fe» *ad um&llj fe«t*0@a aai. 9S- p®]p e#al»* 
Ti® ©ptieal aetlvitf ®f fete «@id lia# b«f@a fi©%«mla@€ t&r 
f«iMiiBt&-ti©iis ia Mtlt spTOnfe## la #©i?B aM la 
soyfeeaii »®al glme-©s# itM in ©aefe esa® tli® ty^e ©f &et4 
*s 4#xfe?e# ssftll mieaats ©f glye#!. aad tmees 
©f ae©ifcj'la®tii|'i.es?bla©l, 'dlae^tfl# a«etie ae4€ -itiid et^hjl 
mXmUGl, 'M*# foBjai. as ©f f^iwentation.* A 
ffl©» ?l«talJ.#4 sfcMjiy of felie proAitfe#' #f g3.me«se 4iAslmllitt;l-©a 
will fe® ap ta a l&tew 
Qrewln^ e«13.s &r© ®#iisi|jiv.# t© pefcastitia ©yaaii#» 
p©t;ii.»siiis eyaaiiS® was sM®«i t© fcab#® #f 3t.#^il.'® asil'im e®a» 
sistlag. of 0»i p©r eeat yaaat ©xtf"*#!# Sftafeaaa's ifiOx^;^aa.l© 
s-alt's# 0«s pmw e#at so4ittai ae#t&te# an^ o-*! i?«i» #©nfc gla#©s«». 
f&e ©oaeenteatloaa of jjotassioa ei'told® mm 0»0* 0,002, 
0*00s* O^Olt' OmQSt aii4 0,3. »» flw eymaid# was addtd aft®* 
ia©emlmti©a ftod ttos teli®s weJ» Iwa^Alately sl;opp«»€ tlglifcl.i' 
mlth STOWtH bf feapteidlfcf mm «s f©H#wsf 
sen noao^attofelon ^ 0.»0 loijoog m lo^oos a jo^ol m |0»05 m .|0^1 m 
• Qrowtb. (tua?bidlty) J *"4^4+* ++•<•' * ++ ® - * - * * 
Mtmr fch#-. teb#s mmm ohmm®& and |?®©©M®€ fels© • p^aslaa 
t>la« t®afc was fosltive for the O.iO0S 1 wimm gmmiih 
was Mif s©f«a3.4 ftm. tnhibltlm Is <?©ai!4d©.i»t€ pmrfclal at 
0»Cf0t 1 amd is©api«t# &t 0,01 1 #f g»at«i'# 
^ &#®gi»tei0b #f a#ii.'»proilf#:g&fci3aj£ §#i3lg# !» f#i®©atafei-oa 
«p«fi*©ats|» d#«©3pibed latei*# a©»t:i©a ©f fefaeafciisg 
a«4iiia ms foimd. %© 'is# a®©#s«a»y mmm fcliaiigii it# inrnQtlm 
m.9 a©fc itsfiratioa stttil«s *®» ^^.mwtmrnn to 
*h.©tli»r Qxjgmn isms #oasa»&4 aad ea^feoa ai©xid© 
f&@ smrp l^siag ^esmlts ef t'ti®#® led 
t© fttftiier lavsstigatieii of %&i i.isaiailAt.i't® po«r«F #f aea*' 
eyaaitf# »#osit;iiri%y ws al-so 
meae 8%adi#s mm «ryi#€ om% ©ja a ga«^ft»laFtoarg 
aefc#r#' 
mils WBm ^ mwa #» M4ii» mmrntmiug fmmat mmtmet-g 
glumsm^ Isofgrnaie salts sad ».gm* Tim mils w®'» mstoe€ 
eff til# ftg»» aM l»i## ^esttspeaiei# tli® last 
ttm# la pfcospiiali© teaffeip at pi file ©f Dix®a :{a9M) 
<^.foiiow4*' f© ©mp ms M4#4 0^*S aiw ,p-lt©sptefe® 
0.»§'al» of satostmte # ©«JU. saapeasi^u la sM® sm# • 
O.S ffil» I p«tesslMi la mnbmr smp ©f t&o»« wMeli 
•$l -
mpt&km:* and mfe©? -te aak» «©.*!• 
t#iifc.a t»,§ Ammroble mm ©btaiu^d by »-
pl*.eia§ mir ia ©»ps witht e«tea 4i®xi4»« Attm 
equilibria mi #0® ## tiaa ^®«.etoe4 tes ^#1.1 sii.iip#asl©a mm» 
laixed witii fcJto eeatest# mt mm «ad mm4.3A$m mrnm %&Mm 
tow fcws te .fiv© Gorr^eti^as tm mmd&g&a&m 
mBpimtlom-rn-
f©r « gteses# ®afes%mfe@' »fr# ©f ©xygsa eossMption 
*a«S. «te© of ©arb©ii MemiAe BW&lutloa^ m&wMmlly mmA an-
fi«3r#b4 sallymm p»t#afc«4 ia Figmf® i.« Oxygen e©as«aipti©a 
i«4 aiexii® «toltttl©b pmmll@l9€ mmh ©loa#!!-, 
fkm -msptwrntrnwy %B©tl#iife m® 0#if# toserobleallj' ©afteoa 
41oxi€» ©felafctoa wm ftppi?©xi«.fe«iy ©a#»tti,tFd as as 
fh® .^roduetlea ft©.14 ©oul.t a#t bt 
Blmm «©m m.a m% f•©.»!©€ in felm' pjraivi#»s 
th# quemtlon mrmm m bo wli®:feii®jp ^estlag mlXm w©iild mttm&U 
lactic a.eM« l«t®s &t di®aiailstl0ii #f e;itteo0®# 
lmetat«# stt«eli»t®» ftttrat®# glj'-cerol, glf®.©g©ii,, a»biaos® 
Had fee^ 'tate aft im Wl^ m Bm , l*aeta^  ms A4sslaiisl;#ii 
tkm& glae©«©# aad tli® ©tte#' ©©apoiaa€s less 
» Qiys«g« wms imt atts©k«d# amfciaos# mmXj v#i»y 
stomljf »4 «.s attacked only affc©r 80 minutrnam Tim 
i»®api».t©Fy for ^ilucose ma 0»?S eompar@€ wltia 0*9f 
in fciie p^ ®vioas Tim ptspirate^ y fuetieat ws 
one fw eitek of 1^@ corapcujaAa .#xe#pfc glye#«i 
waieli wms. A stady ©f desalts ^ aaa tifiOs# ©f 
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'bipeteii 4©« t®' e»te©a ti©*ide saa mt#r» 
Cf-aaid® ©f .f^estiag ©©lis ms ii©fe®miii«€ 
•fey »mfi«r4m§ «fs«n eoasaapfciea ia tii» pr©a«a#© of 0,ul# 
&»003.# «.a4 O^OOOl potassln® ey«ai<a©# fH# of 
•tr#¥8 CliSil was foll©»e4» fliS' results &m ,pFf>8#fit#d ia 
Plga.^© i,.» ms i»ei.m©#d t© St per e#afc neFiBsl, 
ly 0»#0Q3. S# petesal-aa eyasti# mii.£l e©aipi»fc®i.y stepped by 
O.OOi *• 
jjlfr^reatlatlon fyoia greyiomsly .d^acrll^ ii ©ggarlaag* 
Masj ©f eba««fe®jpisties of tiiis &wgm.lm..» paFtleaiarif 
tiae smgair f«»#ntati©as &a€ fcfc«se *,ie& Aiffs.y®atia.t« it 
tw&m el©s«lf .r»4mi#a^ ©r^aat** imm %m-m «rt#f 
m&mtmmrn 1» ail #as#.s tiie pmpmwtlm& Qt fet» €'u.lte3P® 
»Miji©4 tmlwky m^mp% tiae i*©mgli m:flaat 
©eeiif^iag la thm aaiae acid mAimm. tesefibed Is ©a® 
©f tw© ©f iiim sasmr ^tmm mpp®ms t© 1mm 
bees, m fmaafcttetiir# eli«oi©« 
i .dtseflptiea ©f tl» ©ffaai»ai *# #©»i|(aj?®4 
wifeb Umm glwmm la Bsfg#!-*# .lanmal #f 13@t@imtaa,tiw 
Baet^fiologf# .fifth #a.lfel©a .and ®lse«la®?® tii tm 
In mm-m mam S©-rgsy lajileat;#4 ei^s# r®lafc.i©B» 
sliip atatlai^liy tbm •origim&l wm ©Usek^-A* 
Cmmmm smA es%y list#) isolated a larg# aasbsf ®f 
#p©r#»foMiag orgaialsaa .ana ditidsa tjue® into ttime ^roaps 
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m of ai»-
mUm ®3f 4«jkty®iaefei®ma» 
mk 
©a & basis ®f wmqulmmmntm (1| grewtfa at Sf® Gi, 
fettt a©t SS® C»» is) gr©*fcto. •% S?® C',» aaa Si® C»# and iS-| 
gmmth m S-5^' C* Mt not at S?® C* fiM s#««d gromf is 
0n% #s« «©ae©rii#4 aa€ by nmwmtnlXj m^&rin^ de script i<»® ©f 
b.» <a#^feg©l.aftti ism® «»:fi cmaef'ea am bsfcy®.*' crf^gftaiaas# diff®f®ii©« 
»» itf|rs,reat ia ttsg#llmtioa,ji grewtli ta aatrieafc ferofch-* 
.growtla. isi autflaat «ga.if stmb# ttitf&t# p#d.tteti©a» sad f©m®iifea« 
tlest ,to&elji©a$* 
&0aefe@r (1;^30) 4<iscFib#d a spcralfttiag laetie «©ii.-
fo»lag It ff«a S« to sis## 
aifemti© r#4tt©'bi®a.* armteiads## sali©to» iaefeos©# maaaitol^  aad 
w%mw&h fewmu%A%l'OUU» md in aatfltive 
ii#r0»its*il.a»so*«. &o4 s©w©fc#la@* cl91t) isiil«fe©4 a 
sp r^alafciiig laeti© aem-fo^aiiag »d wmcli tb#f iiaffled iMcto^ 
Bmmmmm* Tmlr descrifti©» is s« tiisd@«|mat# timt 
©o®pai*l#eri Is aaf^f wo.ftii wfttl®,#. tkm a«» toctobaetllas 
tm a ap-o»»"*-fera®-^  Is not ia ag^ eaaat with aaf &oc®f fc#(a 
fan, and joimg»a (i9i0| to#e3atl,.f i»ep©rfc®d 
msiftg t*e sp#«i®s ®f spcn»®-«f0miBg bact»Fta fm fermeiafemtif# 
p.r©.daefci©ii ©f laetie flfctf did a©t d@-se.ribt &T' ela.sslfy 
toelr or.iaals«i ©tli®r timn stating ©a© wmm 
%|)ipsr6ntly lornitlmtl with Bmmmtmvs ©jpganisa* aad fcii0 
®pr©batoi.y ©a© ©f .and E9fcf*.a flat sow feypea*** 
Of fcftt ©ffgaai'tas^ 4ie-ac.#l'te#4 ia t,'m lit«Fator«.# S&isiilma 
»©#t ^Mmly wemmM^ms Mm mmrnXmnm iisaerl'bed 
m- Sf » 
fey SMmmr mad by Sables .sad Smmer T'mm-
m'br&iMa. #f 1* e®iteo.l-aaa Cmiab®;jp ISS# ISi# asd. BOO) wmm ©to--
tmlnm tmm. Br« l^m®w tm^ ©omparativ# stuai«s wifcb, &» 
a#:gfc.^e3##fc,i©ag itaa all fouf» emlter## »«•' 8»te.j®et#4 fc© exmcfc^-' 
til# saa# essdifcims iaelacilag traiisf#rs lj#foi»# 
t©sts mr^ S#v#i*«l tisfctast mm %m 
fiiysl»l©g.le«i fetes Al.t:iaottgb ttot 
0fgaQl«i mm wmwf slaiMf#. fatel# X ©f tti« 
filff«»«$##.» me «mgafs' Wf# th# mil' oaes 
tiisf smlmrnmA l»eaia.»® felit' Mt#Fat-ttre sug4jest#a tlmt' 
Mtimmmms #xi«'fc«d ia timlw fsf'a#iitations:» OtMiiF diff#fene«i-
aay ®«ist ia fcHe ©as® of mthm' e«F&elifd»%#s,- a* 
l&efciem# i:^rod.uc®€ a ir#^ i©flal.t# 4ayk«as.ag ©a tb# 
i.B©«it0l. aeiiaa ••till# fcii# ©tte.®? cttlta##s dM, aiet* 
8#spsj»is©ss w®» sad# bf t#fc#.ralaisg f#^»ata» 
tien mt#s ia .feilewiiig aedliiai 
tMrd tmasfer ®ii #ofb«iai a#dla«i 4ssci»lb#4 
mbmwm ma& m^u&X %q f -pe-r ©#afr* 
almmsm 
Soybean m&i, 
1S.,G pm e®s,t 
1.0 f»©r $#at 
©•S p%w e«at 
Qm'Q'& per ©#afe 
pmr mn% 
ca%)gsci^ , 
•%hp04 
fss04 
cacu^ #xe^.s# 
$8 •• 
•I-
4-
• 
I 43 
14 
® 
'd 43  ^
o 
3  ^
• i 
©hi 
i i 
t t 
i  
;lfe3 
33 
o 
o -a 
•J cqh' 
jyo 
m o 
a 
o cfl i«Mf 
sh-
g  c o a g u t o n s  a. 
Strain 195 
Strain 198 
Stra in 200 <d 
B. dextrolact icus 
ISO 200 120 i40 160 20 80 40 60 
r&imm Qt e 
loo 
Hours 
m-
m -
at. wiMi aad agitstioaf sitgai' 
ms a.et®mliii@4 p#ri©<iically.« Figfti?® 4 sMows felit »t®a ©f 
to b© qai^ t# Bf Am^mlrnm%ieas lm4 
all fcM© aiigar is IM h.oxva wiiil® ia tto# '&&m of 
til© ^oagttlaaa stesins tmy# s to s g»as ©f aogar p#r 
100 »!• a till i»#a&ibiag &«: b.o0 
fim ©afgaaittt 4« 
iiem. eth&m wMeli hme 'omm ^^#©.ri^«d m t© m si>«el#» 
issigbaisi©!! unless tli® t© ^roap »fgaai«i 
f(ew»r »f#eies i»@<3©»es aaea g»eat@#«. Mm tetoat mm it w©ttl4 
pi»ob&»y plmmA U%. fetoe swa© sftelea &# 2pj£tt^ ji£l 
aad so«# ©f ©filers 41 sen seed abwe« 
li^ ipeyiaieota and yesalfes* 
Ma.lt sp-rottt-s &m pi»&bal>ly maed »o-i*e' exfc«nslv®ly tJaan 
as J o tiler subatane© as a soujp©® ©f umtfieafc la t'm lactle 
fsraeiitatioa. Ila«f are an exmllmnt somfee of gmw%h 
aiotiag material# fa.Ftioulai'lj foi» aoae ©f feh® iioaofai'ateiita-
tiv0 laetle aeld Dactepia whom amtritlone.! yefuifeaeiifcs ar© 
exacting as eompajpeci. wltli siany otlier or anisms*. 
fli® of water.# aleoliol, and ©xtraets of 
Mslt sprouts# on aelfi prod«.eti#n by lioaof®r»atatlvt laeti© 
acid 'oa©t«pla in & basal wdlttm is simmxi in latol# XI, fli® 
sxtraets# desortbe-d «ii4©r ae'tiio^s# mmm a€d©d to i^tv® foar 
eoaeeiatP-fttlonsa O.OS, 0#lg# 1»0 and g»S |>e,r ©-©at bmt only ti®. 
optlaim Is given in thi© tafel©# 
* si, m 
fAble XI» #f v..rlous exfcraets ©f Mtlfe sprouts on acid 
, .production of hoj^ioferiueatafclv® laeti© acid bacteria. 
t ai, 0,06 ii acid 
I peg 10 ml. aedliam 
oo oslfclm of smMxm ^ • Cultui?©g 
• A 5 : L d 1 'L h 
Basal 0'#.1 0.4 0#-S 
Basal I + .igO ©xtmefc 10.0 19 • 8 19 »g 
1
 
1
 i 4 al.e0liol extract o.e 2.9 S*9 
Basal I + 0.0 0.0 Q.O 
A S « .1» dextTOlmetieas.,. t d « delbraeeiciij. Lis L* 
iiely¥feioui» . . — —. 
Basal I ® 1»0 p©r 0©ii,^ glwcose# 0*3 pmr eeafe Clia^JgSO^f 0,6 
p#F eeat l«OAe .and .Speakrfian • s iB©rgfta,i© salts# 
fa® mMuXtm iii4isafc« tbafc tto© watei' ©xtraet •aontaia.s 
til# elea©.iit.s- f©f fclJ©#.® orgaaisas.* wlisre-
ag tlie otli«r ®.xfe»ets ar# lackla# la so*#' Ifc aliould 
to® aeafcloaed tlutt B» #ex.tgQlactlcu0 (A 51 is aofc aQ&wlj as 
acM tolerant telbiyaeekii CI» 4) an.d fe# li®lv»tlca.a CL li.), 
e©iis®t^©iifc3.y» •btit tifc^sttoa wAlmB mm less f®r B« Mxtm" 
IftStieaa CA S) wimn gitowth is stopped solely toy aeid aeeui«al»-
tiea.. 
Tlie mttmrnt of aupplsaienfein^ ;li© .aeSia siaowi In fable XI 
wltli liydTOlfzed Gms%ln iOml& f#r cent) Is mmwri ia Tabl# Jtll. 
m • 
fabi# Effdcfc of suppi<-aienfcii\,, ttie .l>a.,saX ajedlnai plum 
©xtmets witii tiydrolif S0<i oaseia ob acid pro-
auction. 
s ml. 0.,05 ~S 
i pfir 10 ai,» mbdimi 
Coaipositioa #f i a 5 » 'L d J L h 
Basal ayi,:* O.»0 0*.5 0.-..4 
Basal 1 +• Mg# ®xt.« • +• fafd* eas#la ¥•© 19*4 19a 
Basal I+al#., rnxtm * iiyA. ems#la 9,0 1S.4 li..5 
Basal I • iiJiit* + iiyd. es»@ia §.•8 0.9 0,4 
,A S s de3ctrola.6tien8, h € « L» dei^gm#ckli.# L a « |t.« 
i^vefclcms# — 
* Basal I » 1*0 p©i» cent ^Jucose# 0,3 par mm% •iSfl4.)2S04# 0«i 
,p»i" mn% M&OAg aiici Speaiaaari* s Ino^^&ntG salts# 
' flie i»'esmifes teg,®tlier witli ttie» in fable XI slaow timt 
fci» iayaroljE«d eas#ia md alcoliel mfctmcfc.# easJa supply som® 
,»«©#»sarj' am6i'i«nts ef « e©a|jl®ns®atafy tmtum* Tim ^esmlt# 
als© SHOW u dextpolaetlcua (A ©) to M sfeiattlat®d by tli# 
etbtr ©xfemct ia fcli© of hydrolyg®# eastto# wliil# 
k* ^e3-bg«»gfeil Cii d| Slid helvetl0m# C.L k) did aefc sli&w 
any signlflemiit reapoas#;* 
Xa fell© asxt «z.s#i*taiifnt ^afioms fpaetloms of tiae alcohol 
extract ©f 'mftlt spi»©uts la fclire© ©oneentratioas (2*0, 0»5 
•aad 0*05 p#?' e«nt.) w#i% t#.afc@€ ia a basal ,(i»'ditaai eonfcalalng 
i iydrolys#d easeia  Cbmaal  11}  0  
T&hlm XIII* Lffeet of mrioas fractions of tiie ftleobol 
©xtracfe of imlt sprouts en growth, (aeld pr©-
duetloa) of iio.iQO-feraefltati¥e laetle acid 
baete i^a* 
t per 10 ml* aedlmn 
Coaposition ©f »diiia * Cuifcar© 
t 4 5 : L d i L h 
Basal, II'® S-.1 O.i 0.& 
B.asal II + ml&». ©xt# 2*0^ 8,f ?,S 8,7 
ct sal 11 ale. .«xt# Qm^ i»..g g.*0 ^•4 
Baaal t* T + •al.e #xt.* 0*0S^ 8».S o.a 1..S 
Basal 11 ©tiler S0l# «le» ext., 2*Q$ 3»S 0',8 1,0 
Basal II * ©fciaer .s®l* ale«. 0»5^ M o.s ©•8 
Basal II ©tiier s©l« alc« #.mfe« 0*06^ ^»4 0*.8 
Basal 11 4 ©feUsp ija.si3ii» ale. .§#0^ W** f.»4 5,1 
Baaal 11 +- la.s0l» ale# ®xt.» 0..*S^ 9.a l,t E*1 
Basal II + mt'mv insaiw al.©» ext. 0.05^ Q*1 a.»8 l.*2 
Basal II # i.«-ttb©ifg 2,0  ^ • S.-*.6 6..8 
Bftsal II + .ieubaPg ppt* 0»5^ 8..S 1»7 4.2 
Basal .11 <«> h©-ub0?is. ppfc#. 0.»05/& 8»i o.d (>•9 
Basal II «<• l.©y.b®rg filtrat# .S*0^ 1S»7 l.»0 1..0 
Basal II ftemberg filtrate 1G«1 0',.i O.i 
Basal 11 + S#ut>er4i filtpafee 0*0o^A e»9 0*8 O.S 
A S a ciext?©lsctica,s.# Ii- d » i.* d#lbrtt«< 3k.41.# Ii h 
* Basal J-i 2 1,^0. pef. eeiit ^lueose^ 0.3 p©r oenfc CM4)gS04i,. 
0*.6 per c#at llaOAe and Spsaicaan's inorgaaie salts# plus 
hydvolyma casein. 0«15 per c©at# 
Tim TOSttlfcs Btmwi CD B» dextroXac-teiett-s (A 51 .mkes 
mmal&mm^'Qlm gjpowtii m tii© Gssal 11 Biediusi wiail# |*» 
aeibi*M.#eteli CL d) and L., imlwetiau» ih do a©t, CS) aXl 
tkime euX-tmi^® ar© stiattlated by tim aieo'tiol exfcrsets tae 
©their £iis«lttbl# fm&tlom,., BMA %-lm pj?«<sii)itate*' bat 
1% i® si^lfleaat ttmt la emeii ms« ta# ^i?owtIi oi 
deibm#efeil Cl» 4J and i3iely#fel'Ga8 Ci &) dlaiaisties with 
decreaslag coaeeatfstioiis ©f t&e aiid#4 sabstaiiees# wiiereas. 
til© gTO'wtli of B* ^extTOlactioua Ca S) maslas relatively eoii» 
stmitp CS) noa« ©f tli« ©-altttr®® wm stlmalafce# tjy th® ©feher 
solable fmefcian# C4| mtlmal&tiQu &t B# aextrolac11 eiis ii. S) 
by ti» "IgttbS'Fg .filfcmfc#* is aba©.rffially wtie^eas i. 
4elbftt#®^i.i 'CI* 4) maa t# iioiyeteicm# il< a} ffiak# ao sigaifleant 
iemspm,m-f and (5| fc-fe© &:el4 preetectim fey L. ael* 
braeekli ih dl «ad |«» lielvefeicus CI* li) In mij cas® Is less 
tiaaa Malf that 'Of tiie mteF ext^aet. C.s«© fabl# XII)# mh&mma 
fi« a.@z.tg<?lfco.t; 1 cua C-A Si aei4 p-roiactien is e¥«a hi^ier in 
soa# mm& tban ife is ©» kh® water ©zfcraet, fMs exijeriaent 
d®aoiistirat#s soa© iispcytaat dlffeusiiae®# ia t'km 
Feqiii#@«ea,fc®. of fciiese Tm ftlcoito-i ©xferaet ©f mlt 
sprouts is aot saffleisat .,i»xl»iia, gvQwm. ©,f .Lact<?» 
Meillms ii & aa.€ I« to)* its gaowa bj th© »ter sxtraefc tent 
pPGfeably do«g eoafcala tii® #ss#atial aalierial for B» dtstg©--
laetictts CA 5| smd also Iniii. ; topy sutestaaees wMcii mre not 
present la tisa "l^mbarg filfcFat©"* 
falsi# EXW slwws til® effect of aaaioaiusi sulfate© oa aeiii 
p-roduetiea in bftssl 1 aedlua plus wat©^ ©xfcFaet of glufesa# 
fable Xlf# Iffeet ©.f aioaoaltts sulfat© oa aeid ppodme-tioa by 
Mc®of«ria«Btati¥@ laetlc m&M b&efc@rla« 
i Bl. 0»05 S acid 
t per 10 al# 
Goapesitlea ©f a#titia ! ^ w 
* A £j * ij a » JM a 
maal 4 ^2  ^ g^Mtm i»s 0 is»i is.3 
Basal i less CMaiisSO  ^ 4 %0 ©xt-* .glatea 
8,5  ^  ^ i.»x • ii.»4 " i#a. 
Ba«al I + BgO #xt, 1*0^ «J»6 8»3 4*4 
Baaal I loss (MB^jpSOA * %0 ©xt» gltttea 
1>0> 4 4 
A § s B# dextgolaetiems# I* 4 s. 4»thjm,mklls L li 
helyetictt-g# — . , , — 
* laaal I ^  1.0 xjser cent glucose# 0*3 per #®iit CM^JgSO^# 0»§ 
pe^ cent BaOAc aad Speakiaan*® laoF^anic salts* 
fia© f@sult.s ittdicat® tliat thms@ miXtums all utllta# 
mmmilmt smlfafc®# parttcuiarlf If tl» p®'©fe#ia aitrogen 1« 
i'ow* •  ^ , 
flie next ezpefiaeat (fabl# Xf) «a» sst mp tG t©t©»iB$ 
wiMttiep tiie ©ta©.f extfaet of acidified feast plm» 
feMaalii esa Feplaee aleoii©! ©xfcmct ©f Malt spTOutss and. also 
tile eff«et ©1' pibo.flavla* Siae© ttm "leube^g fllt»t#«# 
^oes not e^ataln pi?otei.n.s ftiid aalao S€t€.a» ms s© 
©ffeettTO for dextTOlaetiems lA S), hyAmlfmed ©aseta 
ms ©ai%t#d f3?0a tile m&lmm of tMs sultur®* ftiboflafla was 
t0st#d ia fen? jj©iB«©iitrations 0»$#, 5»0,- 10*0 aad BO ailei*©* 
g.i?aiis per iO ai» of iiedi'aa# but sine© it pm&MQe§. n© stifflila-
tion iun^r til© ©oMitloas ©f fcii.« expesrliseafc) ©alj' ©ne csoa-
eentrafcioa la listed# 
fabl@: X¥»- i:.ffe©t ®f i*ibofl«¥iii ia tiie pfesene© of ttilaaia 
mm ether soluble fpactloa of f^ast @xtm.Gt on 
aeid produetlon by lioii©f#F8ieofcmtiTO -lacttc acid 
bacteria* 
CuXtmm'i eoapqsition ©f aefilua 
io. « 
I ml* 0»05 1 «ei4 
} p«y 10 ml* ia@dtam 
s iransfei's 
s 1st • gad 
A 5 
iasal Hi* (less trypfeopitaB®) 
Basal 111 (less tryptoptmn#! + ^ , 
S«$ 
9,6 
9.S 
9»9 
.Basal III -+• cassia O.S o».o 
I» d 
111 +• hg'A# ease la + Bg o»a 0«0 
h h 
fi&sal 111 '¥• %€• eas«in 
III. • liyd# easein 4. Bg 
0».8 
o,.§ 
0*0 
0.0 
bg •» 
Batal III.« 1*0 pm mm% glaeose# 0«3 mut (lH4)gS%» 0«© 
psr e®iat laOAc# Sp®aliM«B*a lnorganie salts, tMaiata, ©tii®r 
of aciiilfisd f©a#t extract moA teyptojplmn®# 
A S « B. dextrolaetlcma# L d « .|i*. ae.i'togy.ecfeit# £• li « 
iielvStlcua. . — 
.Feaiilts iadicate timt 1» 4estgo3.a#t.i©tts ©aa gjpow o» 
a s#,diiim eontftiniag enly ulueose, ioorgaaic salts# «tli«r 
•urn. 
©xtmcfe 0t a.sl€ifi«d yeast exfcmet- sad tuiaaini plbeflavin 
pre€iiee4 ko stiamlatioa# Sijaee aeid prodmcfclon ia ttie e©jtt-» 
tml tli# maxianaii telemt©<l by tke aaj 
stlfflttlatim wlilcii. Fitsdflavtn aigiit lav# had couM »©!; to© 
flie asAitm ©o wMeh. B», gmw 
well la sl®flei#ati fo** i# aelbgaeokil md iaelyetieus ©¥©». 
wltii pifeofl&fla# tryptofjliaa© aafi Qfdmljz^d eas«iii a4d.®4« 
Partner attempts t& fiat a smtj-staaee i^ioJa womld sfcimalat® 
fcli® l&etoMellll led to tlie ittv«stigafcloa of iiid©l«-'S«'a##tl©:# 
aseorblc# tlil^lye©li©» aad faafeQtlaenic aelds# fasse. Bmh» 
stance®. w#r© aMe#, •s«pamfc#iy anfi combin©.€# to tla© .ia«i.i«n 
a.sM la fclMi preGe4iag ©xpertaeat* i''antotk€Qi€s aeti. was 
used 111 tiar#® emeeafcr'.atloasf 0#0OS# 0»0S .aaid 1 mlmoQ^mi 
p%w mlrn ©f a«4iwa« A.seoi*b.te aei4 *as st#Filis,©€ toy Selfca 
filtrafcioa and added to tii® .st#i'ilig@sl s@4tim* laQcmlw®. 
eoa.si»t#d of 1«2 -aa.. loop fres isalt spsrottts cw.ltmr®# ' fafel# 
X?I siiow tlie esFFf ofer is ¥®jry si^alfleaiit om tte© first 
twaaf®? tout is sufficiently mpletmd ©a tlia tiiiyd* 
tiiafc gFowtiii «m..s mmpletetf mt&pped in all bat two tubes,. 
On« of tbmse &tQppe& on %im fottFtli feraatf#!?* fli# ota®!' 'Oiiat 
ii» heivetlciis* on th© b&sa.l f aedia®.. plas ©©abination (all 
femr t«8t satostances) coatlamed ttoomgtj, six m©r® transfer.® 
oa tMs. aaiis m#diiai with tltmtiea mlues as f#liows.i 4th. 
transfer S..«9i Stii—§feii»«6«5,# 4»e# ath»«-6»8 ana 9tli— 
S«7:» At fciiis point the ealtmi*® w«s trsa.sf«jpF#4 to feaaal I¥ 
aadim pirns 19 aaina aelas tm two tmasfers.* Basal If 
:m *• 
fable Effect of indole-3-acet.ic, ascorbic# tiiioi^l^-colie 
ana x^aatotneaic acids on acid produ,ction when 
add^d. to Tbas&l I¥ luedium# 
cospoiitiea ©f aeditttt 
t 
J ml* 0»06 S acid 
i per 10 aedl-ua 
T'mnBf€w 
1st $ 2nA. sSrd 
%• 4 • Basal ? -f lii€©l® S acafcie 3.!^ €l»6 z 
mml f + ase©i%ie 8:«l 1.6 X 
Ss.«al f tMo^lyeolie 7..8 4.»T ©•-S 
Basal f • paatot!i©aie 0«05 ykg* i^ ,a 1»0 x 
Basal ¥ •* pantotfesaie ©••& >i^* g.,1 o.,.§ x 
Bassl f + paatotMai© 10/ttg.« 2*1 0»3 x 
. Basai ¥' • coa'tjlnafciea 9»# g*# x 
h M Bmml f + ia^ol© 3 -aeeti.e 
basal f • as©offei© 
Batal f * tMoglycollc 
Basal f + pastofclienic 0.CI6 /«g» 
Basal • ? • paafcotiieaic 0»-S Ag« 
bas&l 1 + i>«at©tlj®aj.c 10 /tg* 
lasal f e©ml)iii«ti©ii 
e.i 
5*9 
2*3 
2.9 
s»4 
4*4 
0-»5 
0»5 
0..3 
o.§ 
2*& 
x 
je 
x 
x 
x 
x 
3»9 
X ® fmilied to g'TO* 
Basal ? s 1,0 pei* cent j^^lucos©# 0,3 per 0©afe iu,6 
©eat. BaOAc* §pmmkmmi*® Inorganic s&lfesi. tafaaiiii, ?ibo-
flavlB# iiydPoljs@4 easeia# fcryptopimn©, efciaei* extraefc of 
yeasfe. extracts 
i. i, s !«:• <ieh3yueckll» l h « ju, helyefeiems 
m -
consists of .gltt60s«» .ammoiiiitta sulfat;®# iiaoi'gaale salts# 
©tii©i? extmct of aeidiflgd yeast ©xtract# tiiiaailii aad riboo-
flavin* fla© aaino aeiGs and coaeeatratloa w@ee as follows s 
glycine, aiaaia®# valine# l.eii.©la«» isoleiielai.f fcte#oiiin«.» 
jnefeMsniae* asp&rtie aeid# pljsaflalaiiia#^ tFfptopiiaii## . pi?©» 
line, aydFo^|prolla«# m^xiima and lyala© 0».01 
p©i* ©#atj. s«3?iae ©#02 fer e@at» eystta® and fcyresla® I «0j5 
per een  ^ and glmtaaie meid 0,,0ts p«r ©eafe# aels i>r#tmeljloa 
iiBiriediat^lf iaei»©as©a to 8,8 ©a lOfeii tvm>9tm» and ll»f4 ail. 
0,0S i oa til# 11 tk. Ill® desalts show bydrolyged casein Is 
dafleient in on® mw m^m amine mleds liileia. ar« ess^attal t© 
fe'tie metabolism of !»• mlvefeiciis il» la) * flia iaerems© la acM 
pf©d,nofclo» ®B tl3« 9%ht^ loth# amd llfch traasfers parallel fhe 
depletion 6f tli« fe#st siibstiaa,eesii. s,tiowiit.g fclmt. tl^elF a-dditioa 
to an amlBO aeid meMmm emtalBimg yeast faetor p-TOdmc©® 
no gtiaailatioii# 
Tafel© X¥ aliowa tMat. S» ens {4 5} greiis well 
©n til® basal a#Mm® ,plas tiiiaaim attd t&s . ®st»et ©f 
yeast ©mtract* fli© #iiiy aafcaown eea«Mtm®at -of 
this i-s th® faefe®F-.» fabl# Xfll stiews ta-
flm@ii.©# ©f til© mttmx' extrmt #f aelalfied yeast ©xtr.a<5fct 
&md rih&flmwin on ^vowth rn^Ammd by a©i«l pfOdttcti©a» 
Six diffe^ati a«dia vmm .(1) M.«al I, CS) baaml i 
pltts yeasfe fact©!?# Csl /basal I ptes feagfc f&Qt&w plug mtamin 
C4) basal I plttS yeast facfeer pirns .rlbeflavlii^ (§1 M-»al I 
plas jmmt i&Qt&w plm tMamlu plus .pibeflavla ant (M) 
• 70 • 
basal I pltts felidaaia plus ipiboflavia* Six serial trsnsfe## 
&m i'' BUm 
the TOSults sliow tlmt t:b# Msfti I mMum will not; support 
growtii# and that tfa© yeast fact«>.r is indispsnslbl©# aad tlMt 
sit.fciei' Klitaiain ©r piboflsvlu Is yetuimd tet ii©tb©tli|. i» eseli 
mm* wimm the vitamiBs mmm adcleci sepa»t©lf# -grawtii ms 
equallf s-o©d^aii4 app3?oxi»at«Xy ©faal to that Wmn Mtla. 
present# 
fabl© XfII« Eff®et ©f tMaittla, ribofl&¥ia aad %tim 
extract of acidified #xtract on growfefet of 
B.,. dextgol&ctieus as caeaaurea by acid pTOdmctiea,# 
# 
• 
s-
Coaposltioa of a®4i«a t 
""llil m 0 .dS"i rsnT" pmv US m1. ai iSl'Sa'" 
1st 8 gnd 
fj^anafefs 
t Srd ^ Stii t em 
Basal I* X 
Ba.#a,i I 
Ifchey ©xtact of ext# 0,4 i.i §-*t S,J 0»2 X 
Basal I 
Ltasf ©xtmcfc of ysast «xfc« 
Tai&ffliii 10 »1 8*& S'.-4 loa 8*8 10,7 
•3asal I 
Etiier extract ©f jemst exfc# 
Siboflavin 9 a t.4 S..8 10.1 8,1 10.,1 
basal i 
I;:til©J? ef ye&Bt ©x.t# 
Sitaiaitt 
Riboflaviia §•9 i»,6 10.1 t»l 9..4 ll,t 
Basal I 
Tiiiaffiin 
Riboflavin X 
•s-Jaaal i = 1,0 per cent of glucose0»3 pel* cent CiH4)gi%» 0»® 
p®r cent MaOAc aad 3peakmaii*s inorganic salt;®# 
K « £ail^ fco 
m ^1. • 
Alfciaougli til© yemsfc faetor doea isot opofcaln pr©fe«lii or 
aaiao «.et4s m sim« toy th& aSuiifApla »actiem C*ood# fa%i» 
Aad Pefcef sea# 1937) It was i*©pi.se«d bi- ms«la 
wMoii ia tarn was replsccd hy aala# aeiftg* . Mineteen amino 
aelds in. combiaati^a wmm, at tlmt as^d bat aos%. ©f tto#® 
WBm BMsdm,tQQ. as amiee®s3ftpy» fabla Xflll sla©wa th# 
effect Qf fepliieisg hydrolfseii casein wittet^amln© acifls* 
labl® Mlllm £ff«©t ©f replacing hy#r©lyged caa©l» bj amiii©  ^
«eid« on aei€ pTOduetioa bj B» ^a:fegoIscfciems» 
"*"*7517^ 
i 
FJ^SSTT ScM'piFT^' 
iw 
137" •ail^ 
CompositlOE of ree^itt® fi^t t 
•  ..  
Sad i SlJ'd { 4 til :| SfcJa 1 em 
Baaai tutamia 4 layC» . 
casein 
^
 1 
o
 j J 1 i i 10.8 y.tj 10 *2 9*i 9*6 
Basal I + thiarrdri + cystine •+ 
ar^lnia© + tiireoain© * 
simtsaic aeid. • • 11.6 9m4 7^B 8*0 s.o 
* Basal I » 1.0 per cent glue©#®, 0.3 pep ceat CMi4}gS04# 0»i 
per c«nfc SaOAc ana Speakaian*.® iiiof^^aiilc salts. 
Ike .aaaino. molds wMeii to b« requlffedi op a»e at least 
&eiaefleial.# &i?© eystlae# a»giiiin©* |/lttt&ial© aoid, and tlireo-
aibs» Otaers maf; liaT© a b#iiefleial ©ffeet# Iji cue seri#® 
• of ©xperisieats metiiiooiiia ap|>6Si*«d t© fet n#o#ssftfy» AspRftle 
acid iaas at tia©8- siiom sose stl®ttlatloa« 
Sos® amino aotds wer© »ti#wa t© Mav© tti laaibitory eff#©t, 
S©ri»e added to a cystine-^^lutaaie acid sediia •eoi8pl«t©ly 
•fg • 
sl:<5pp«d gpowfii on ,first tfansf©? Cfabl© XIX)* A s©-o©ad 
also fail«4« fpoltae also appe'a».cl to imm a pro-
nornimH laMbitOFy ©ffeefc* Alfiiougla, %he o'tiltuw was ca^rlea 
OB %hs •aalno acid wdiia» tnroUiJi tmmemma sei'lAl tmasfers 
©xtending omr sevemi moiitiis, ^mw^h was liOt consistently 
g«o4«- Soia© iiaporfeaat faetoi? pregeiit ia yeaat extraet# aalt 
appomts aiid ot.li©!'' nmterl&lM is »«®d«a f&i? fcia# iBBiieciiat;# and 
inaximaa aettwity ©f fcbe eultwe* Biotla# r±ieofcinle acid, 
p-alaaiii#.* paatatheptc a-eid, ^Iboflavla* ademiM. (Bg), 
piaeli.c aeld» i-iiioglfc©!* and uracil siiow a© sttamiatioa 
*a@a aMea sepamtely s»d •mllmeti-welj to tli© amiao acla-
ae41i»m*-' Tim petenej ©f yeast #xt^aet was 4#ffi©'aatimte.ci lii tl» 
'fact febat eoatiiMi©»s ^^rowtii was mlataiiiea by aerial trsiisf©;p 
ill a »©41am eoafcalnia^ oaly tha hmml aiedima pirns 2 miero*-
g»ii.s of y«ast. #xtraefc- (Dlfso) al# ©f fiai® 
iadleates that tk# ©ffecfcl^e sttbst&ae® in tim jeaat extract 
la ip®«|«.lp«d only ia ¥ei?f .saall coaceritFafcteiia .# probably 
is#v«#s3. tiiousaad tt®»s siTsiillei' than t&«- ®ff©0ti.v@ sonesn-' 
tFafcloa oi amia© acids wM.'th it can replac®* 
fmbl® XIX.m £ffeet of sarin# on acid procmctloa Bacillua 
dextrolactiens W:h#a atided to aialGo acidlSaluiiur 
C««p©sitl©n of s#4iaai 
{ «I» 0,'di 1 aSIa pi'r 
1 10 ml, wdiiaa 
1 iraosfer 
1 1 s. g 
Basal cystine • £$lutaiiiic «eid 
iasal + cfstla# i^lutaal® • s€Flrie 
5.'7 
X 
.©•2 
X » no growtli 
g 
•pI 
m 
5 
•o 
a. 
« i # 3 
S 5 
•» « h 
#-t 
J 43 
e 
© 
I. 
o k 
H 
•§ 
m 
0 4j> 
43 
1 
«-4 
Q 
H 0 
m 
a 
a 
a 
1 § 
« 
o. 
•t^ j 
•p4| 
i 
©i i jal 
wi 
J| 
"g 3 
4> 
I 
• 
^1 
I 
s 
ej 
•j4 
® 
M 
*4 
,sl 
^-1 « 
3 i 
® H 
 ^fei 
4  ^
« © 0 u 
m crt 
<0 
-d § 
1 5 
I 3 
0 I 
1 ^ 
H r-l 
g 3 
* 
9} 
d 
o 
*9 
o 
ta •» 
I 
ti 
g 
i 
s» 
I 
I 
0 43 
3| 
•h 
+a 
f 
5' 
i 
43 « 
i I 
.|> 
s 
|s  ^
i«4 
5 
I 6
's 
« 
I 
I 
4  ^
I 
ej 
(tj 
& 
45 
0 r4 
« 43 
.-4 
i 
g 
a 
©• fci 
® 
8 
I I 
8 I 
3 
s 
I 
*f4 
I 
I 
0 
1 
I 
*4. 
si 
s 
ffi 
43 
«• 
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® a 
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43 
.a 
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m ^<4 
•siiown that 1# iens is ¥®3?y differeiit from th® otii©j» 
two ©Fgaaifflis# Malt spmuts are a ficii Mo-mm of nutrients 
for all tkre# spectem* fii© active aate'Fial Is reaMly extract­
ed wite wafceF* Ttm al®oli©l ©xtract of aalt sprouts edded to 
a fcfas&l me-dim® of glmeosa 1 c®at# sodlam acefcate 0.*6, 
antioiiimffi salfate 0»'5 aBd Speatoaan's inoygaaic salt aiixtui*©# 
4iQ a©t support g,mw&i of fclM i ums iial#ss it was sup-
pl©aeD.t«4 by hydroifS^A 0as©lii..« lii© ©xtraet ©f aalt 
spromta aM©d fee tiie 'toafisl meaittai eontelaiftg iij-di^lysed 
cas#ia# 4M BOt ampfort gTOwth. #f delterttegkli oi* I». helifetio 
tts b«,t did B# 4e-:i.fcgolaQfei©tts• fa© last; OFganlsa grew poorly 
0n. til® l»,sal «#4ima wtoa 'ijy€poljg©4 cas#la was added to It# 
•while L* delltgii.eefctl and iielvafcieua d.14 net ^row* Ml 
tiir©e ©rgaal-aas ia tbe Maal»»liy«ir6lfs®d easeia laddlwa. w®i»® 
stimulated bj the etlitF tnsolnbl# fmcfeioa mni. tis© **leub®rg 
^reelpitat®® of tii# aleoii©! #jcti?a0t ©f salt sprouts* fla© 
•etliep molnhim f»eti©B ©f tiit aleotiol ©xfcfact did laot 
®tlaimlm%@ growth of aay «f the eultoi'®®# m© ^leabsFg filfcrat:#* 
ms ©ffcetl'T# f©? ft# aextrolftistims but net fop delbgrneokil 
and MiSMSH* *a3,fc sprout# In i u ^ ion to nutrients 
appear to mnt&tn m. ImhihltQw wiiicii is not pm»wAt In th& 
"Mmhew-g filtrate" « 
In a basal mmMwrn eoatainiiig watey #xfci»act of gluten ail 
timme cttlta»s 4eaoastrat#d ability to wtilis® ai«aoai«ai aal-
fat« ^articmlaflj' wiiea ttm ppot«la mltTOgea was low* 
* f s n 
.&• 011 cus grew well in. th® basal medlmm con-
t&lniag tie ©fchar «traet ef sciAlftefl jmrnt ©xtf^ct plma 
!»• delbjm®©!!! aad I*., hslvefeieiis failed ©^en tliougii 
tvjtoph&m aad hydrolysea easeia w@r# also added# 
Fwptliep wei'k oa B* dextrolaotlcas r@v®al«d tliafc tli# 
soliifele ©©mid h& yeplaceci bj ii|'df©lyaed easein 
aad tMfl by aaiao acjlfis* GjBtlm* argiala©# metMonlii©, 
a:©id and tiireooiiie were essential or baaafieial,. 
r©plac®4 tMaain,# om or the ofciier wa.s iieeessai*y 
tout aot bofcb.. Certain amin© acias appear to nave an ia-
Gfowtii Oa h* liei¥@%lctt8 was ofefeaiiasil in tli©' basal aiediua 
plus etlisjp BKtwmt of acMifi#a. yeast ©xtract# tMamin, 
riboflatinj. tpyptepimn# * liydi*oly.g«d easelii# and pantotiieatc# 
aseorble# ttiiogiycolie aad -ia«aole-3-a<ietie mim* L. 
d®lbgueckii fall«4 la the same aediam, L,. Iiel^eti&iis after 9 
transfeFS ©f poor growta# was t;i»ansf©fr®d fco an aiUljio aeld 
coaslstia^ of oasal, tiiiffliia# riftofla^ln, fci^ etli«r 
soittlJl© yeast faet©i» aao 19 amino a©l4®» Tla©i*e wsa an la-
aedtate a f^k®d atibiulatl©b» 
» fg * 
B'efffientatiTO Metabolisa of^Baeillus d#£trola&tl.eus 1b Vm*%ou& 
itedia 
^periaeatS' asi ls.sttl%8 
Soyb#»a m&l as a soage# sf mteiQafe, 
to# @xporl«ii^ s ©ari?l0<i omt ta Vjmx tub©®# 
wttii 130 ail.» ©f mMmi malsas •©t.ti#jpwl.s@ 0ta%®€# Ignally tim 
IsGGulmu f-QW fciies© experiaeafes was *?#f per cent Cby volume) 
ef a i4 liom^ eultor® la a a-edi«ai similar te tiaat belag 
•6s@t©<l* til© iaeutoafcloit tMpemtmre was 47® C» Cslcttaa 
carfeoaat© was used, t© fe®ep tli© aeid ,iie-mti»altE«d as it ms-
formed* file- ewfteoaate «as kept in smspeasioa elfeJi«i* liy 
a#ra.tioq m ijj maelmalasl agltafeioa,. 
bedluffi, flm malias wlileh |)-re-r«d ib©.st whmm 
sofb«aa »#.§.! was ugad m a sottye® of auferleiiti is ms follewss 
S©fb«aa mml -^Sg-Ji22-Jli* 
cora amgaf is.o 
Aiaaealua salfafc@ u, oO 
M.oaopotas»itiiii pbospJaat# 0»0S 
DlpotasslaiB piiesptiafce 0.#0S 
ferroms sulfate 0.»00§ 
cacog , 8»0 
T&®' e©»»fcitii#»fc# of tli© aeMwa wer# gte:pHia«d as 
f©ll#wsi tae s.ofb«aa «©&! mms pl&mA ia ^  mnt of tii© 
•» ff. 
water and lieat@d 100® Q* for 7S mimxtmms tlie augSF ms 
sfcerili£#d ia eo per ©«n,t ©f the water saii tla© soluble salt# 
ta tli€ ©tiief 10 iJ«r e©ttfe ©f wat»#ip l& powam stea®-
fsr 20 alnutasi' tlis e#,l©im e&rbeaat© ms toy. 
fl3&s6 aaterlaia w©r# atxeii. assptieally wJatil# iiot# eooleci t© 
€S® C,»# iii0eiilal;#d»- and iinai®4iat#l|' placed ia the la.cttbato.r* 
Malt sprouts, E fee 5 p@r c#nfc# Trnt^mmtlj us®© as ttie 
BQuwm f>£ o.i%mgm anu faetors ia tb® ©©ajiierclal pro* 
'4ticti©ii of lactie acli,# p»ved satisfaeteri* Imwm %tm 
dlsa.fivanfcag« of iapaytlng ©©asideratoia ©ol©^ t© fcii# lituof 
wiilcii 1« sofc easily' rewsved in ttie rafiaiag pwomsm* S©|^» 
be&a a®&l Impacts relatively littl® ©olei» t© ttia a©4iua, bttt 
has a©t b#ea ased pr#'?iaaslf bmmse It fails to satisfy fcii© 
growtli r«qttiFeii@i3.ts &£ eultmr#s imm'tetom us®a» UtideiP fcli® 
ooadttloas wtileli a.re 'tieffe, emtlined, BOfhrnem. mmml 
satisfies tiie requireaeats ©f B,# de:xtgelaetloma» 
A aeries of f@»eii%a.fei0a# aat wltii gluses® 
eoneeritpatioms df 12*§# lo*0, lf*S aad E0*O gr«s 10© «1# 
fit® feraeiitsfctoas p:r©c©#'ded fApliily la -all ©as«a* th© eon--
c«n%fatlo»s =of 12»s' and 15 #.0 gra*8 p©r 100 al., wei?® e©apl®t;«-
ly f©Wi®3at®d# wh©3?®as In %1» ©tii#r two fementatlons 1S.»4S 
and lo*81 gi^aas glummo peF 100 ®1# wnff# f@rai«n.t«4 whan 
the tab© contents b-agaa to solidify wlMi calelua laetrnfe© 
and fclie expsrlii#nt was stofped# Sugar coa--e«afej?atlons of IS 
g3?afflS :pmv 100 al* .we|'© tissd ia thes© .®x#oFlg$iits &©eaia#e at 
dirfic-alfci«s ar© ©a©emnt#fe4 In 
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Contro 
o 
CO 
+ Speokman's Solts 
126 140 160 40 180 20 60 80 roo 
Hours / 
]^ l0it»k 'Wm mi® '#f j|« j^ ti^ lacfcieue 
Glucose 
<t> 
j rams per I0_0 ml.  
00 o 
x o 
OJ OJ 
o o 
cn en 
X ro 
o o 
of* 
No (NHjgSq, Added 
A 0.1 gram (nh^>2 ^ ^4 
•  0.2 gram 
0.3 gram 
ik 0  4 gram 
e 
, ffm 
80 100 
Hours 
mt© ®f £mmsmtmtkm % b, 
Mfegfe ef fegrous sulfate and, etiter, ailaerals^i lii© 
fcaclmical Q&lQlim ^mbetrnte m«#d in fclies# ria:.enta -t© 
a@*fc-»aliM tiie seid eon tain©# Bowm imm. «b4 aftgaesiua aad 
t^ &oes of soj» otlisF eleiueafes as lafmrities# f© :defc©i»aiii© 
wiiettier say ©f tii©TO «©r® ©xertisg ma a series of 
f©r«efita.tlOtts wa« sat up with C-» F» ©aletia ©arb0.»a%« r®» . 
plaeiag, the ^Ic mwrnvj eas® fell© fe»©»tati©as witij 
t'tte C» F# Biattrial was eqmal. to Qr sligbtly bett;#i? fcliaii 
t om eoafcsiBin^ ^th® t#eli»ical t^j.ad©# fM© aidslltiea ©f 
fer-rms a-al£at« 0*uOo graaa pe^ llt©r t# be »l%iifclf 
beaofielai# 
i^ ffecte ©£. mmtlmi*. Mir wmm 'bttfeblsa mrmL^ h timms 
.f#i»a©atati)oas priaarilf fof fell# pm3?p©s« s-f kaeftag t&e eal-
elum eaj?l>oaat« la smspeasien to faelJlLat® tMe n©at.-«liEati03a 
of the &etd as It *a.s Ia ex;p«yia#a.t te 4e%®isaiii# 
tk# Inflmenes ©f air cm %im pliystelu 4.c«3. beaayl#!'' ®f 
oygaalsm i»®ir©alo4 tlmt Ammtlon was tery laperfcant ia fcliag 
s.©y't96stt a©«l smMxmrn fim psrtlciilsp #xp©Mffisiit wa# earried 
in liQO ml,# ef medttta in 2- fi^As wltli eiO».tlai4«>as 
iii#oliaale«l «.,git#tloa» Al.r wt.s pass#a. thmmgm #a# tlmk^ 
aitFegeii,gss toj?-0'u„ii & se.#OBil* ea:rfe©ti i.i©xi^€© feiiTOUgli & 
tolM aiii BO' fe&s -fcii© fomptli flask* Figw© 8 sli©ws 
til® I*:© suits ©f tJa® «xp#^iiieat and iadieatss feMat oxfgea Is 
©saential slne^ ia its abseae# tb# smgrnr was mmt 
fli© eoastraction of %tm agltatlni, devle# prolmblf alMweci m 
saiall mmamit ©f aiff fe© ©afcef fclie fls,slcs wl»a ga« me ii«t 
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All eoaatlfeueflts of medlaja steril.ls«4 at IS fsiaads st©aa 
prsssmi'© for 25 atiamtes* In fciiis f#yii#at;atioa tli® seltttoi© 
Cm +• fF©e acid were eqaivalent to i4«0§ gyaas of laetl© 
seid* 
Sacelaic aci4 *»» ii®fe fli# fcetal volmtil# 
aeid porfcioii wa so taail timt qtt&atlt«,ti¥« d«fcermiaatl#a ©f 
its iadiviamal acids was aot ttndertAk#ii# QnsMfeatif® tests# 
iitowever# «#r# oaitlv® •fe.je. aeeti© melit aat aec,atl-w ffiir fof-iale 
mid* ethyl aleoli©! aaetaiteci te but a 0«1§ p#f e©at 
of tbe sugaip io one fer-aeotatlm rntiil® ia mmtUmw it w&a mot 
detected* glycol mm thm mmt tmpQWtmt protect; 
next to lactic, aeifi# AeetylsetJaylcaiPbiii©! ma femd ia saiail 
B-l&mtjl m.M- ta tn© a.e©tylia«%iiylcarMn#l# 
Soa® #f til® trace substaneaa ©eettrriBs as ®jail»j>Fo<l«.ets wmj 
afise tmm tiie soybean. .«&!» Witii t© fro-daefes fcnl..s 
f©m@at«tion diffe?.® tmm feh© ©Fi-isarf lactic aeid f©Ba®at«« 
tiCB# bFonglit aljomt by spgclea ®f L&efe.otemg.il3..m.s» ia ttiafe 
aeefcflaetyloafbln©! and. 2»5-btt%yl©ae glyeol aro fom©d» 
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Sla©# ml&tlle aelt ©cca^TOd ©nlf ia %-i»ae©# iMss tbSM 
1 -p&r mn%}$ th® selubi© ealeiim pirns free aei§. in tli® f«r--
asat^d meMvm eaa to© eoiisM#»£l pmctically equtwml-mmt %& 
lactie acid fo«'ai&4» Tm soluble ^eteiffiinafcion 
was as«d aa a ©as-i&lc sn feii« Isetls aeld fbar*® 
-was etea© mgrmmmmth 
. Ia mmml f#weatafeioas i#Pial am&lfsls sti©*#4 fcimfc 
laetie aeta fomatioii followed elosely tto# atlliiatloa 
»ttgar CFtgw®/i|* tile eomrersioa f-aeftw w&m lalstoest »fe tti© 
ead of. feiie ©sp«3Plaeat wHen it F€a«fa©4 S3#90 per e©at;.» 
fm ef isetio a«M fe«®d ia MOf'm&a mml aediim 
was dextyo {Table .XXIJ• 
fabla XXI* fyp# ©f Metie acid tmm&d in mi*i©as 
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type ©f aei€ 1ms also. b#®ii 4@fefmltt®4 ia gluten 
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aad 1 ail.# add®4 t© ©aeb flask., 
tim f@m#iifcati0as wer# taeiibafcet at 47 %o SQ® C.» Som© 
wem .aefat®d slowly tojr ae&ns of- a »Biall glass tub© >eaeiiii»s 
to til# bott®* of thm flaikii Agitation wm& accomplisiied toy 
a aaeiiiii® (fiat© II) wtiieli Mpax'tet a wMj»liBg iiotioii to %lm 
fementlag »dltia 6M.rty s#©ojads out of ©feiry seven wlmtesM 
As la th© soybo.aa »©al f&riaantatloa aniaoisluai sulfate aad 
laoao-potasEiia vem fomna, to fea wbtj laipopfeaafe..# 
Whmn 0,4 pe^ ©#»!; y©asfc extract ws «s©d aatmoaiua sulfate 
was aot se es.s®iitial as wh.©ii fpa^etieas ©,f yeast ©xtrs-et wsf® 
la 0,4 per e©at f«ast ©xtraet osdlaa 0*i grain of 
aaw&alim sulfst© -gmv 100 inl»" ©f m«4iw» ^©iaceci fcte tia© f©*-
to complete t&@ fe«©atatioa hj 40 pei? cent* Tm 
aMition of pUmpimte was essential f©? .a rapid and ©oaf. 
plete fej?£Beatati©n| eoa&eiitFatioas of 0»04» 0»0§ and 0»06 
gfaa aiono-potsgslm plio.®plmt@ per 100 al, ,gav® atooat tiie sa» 
result# rsdmeiag tim f©.nB©ntatioa time to ont-aalf #' fiie 
p.iiospfiat® aloo© gav© a moi?e rapid fepaentatloii tliaii Sp@ak«aan*s 
salt aixfmrt wlilcii oonfcalaecl the saw aaouiit of piioaphat© and 
Itt addition otasjp iiKJi*gaalc smlfct#' 
liae s©fb«sa »©al of tlis femeiitatloas described in 
ppeviotts .s©eti0» was i»#plaee4 by yeast ©xtjpaet in tha saa© 
eoiieentration witli mtteer iinexp@et#d j?esmlts CFifittr"© 11)*' 
file fementation was ext3?@a©ly rapid# requiring only a'bOMt 
oii@»taiFd as auoii tl»@ to mtilize all the sugaf» as the aerated 
Boybm-&a. aes,! fej^entation,. Aeration, is not ©ssential. 
!% Soybean Meal-
Not Aerated 
o 4 
I'/o Soybean Meal 
\  Aerated % Yeast Extract 
Aeroted -— 
Not Aerated —^ 
0 40 80 120 140 100 
Hours 
I I * .  <&£ mjhmsm Mfti  j&mat'  in.  
prMtieiiig ©sly a saall stimulation* Additiea&l f#m©ntatl©as 
smmed, mwmev^ tMt a.fe a i0»@r coac®al»ti©a «f yeast #xfcraet» 
©•4 i>#.r emt# a®j*&t;i©n-Is aoi?# sigatfteaat (figtif® ItK llisye 
mi?© ©aiy fiw hours diffeiesii©© sad aoa» 
a®3pafc©fi f©ra®iitafct©»s at 1 per e#afe yeasfc ©xtraet# mad 
40 iiomrs dif.f#»ne© a% 0»4 pe-f e#jat ymst extraet la tli© 
%l«e i»©fa.i:r©d %© mmplet-elj as© s-»gar». 
From tbes« f#j?a©atati©i» it afp#ars •fctiat jeast ®xt:me% 
ceofcaias a f&dt©?- ©r factoi*# wliicfe tlm fswerifeafciea 
to eontiam# «lfclaomt Furtii#^ strndy ©f fmmt exftyaefc 
«s a«d« by fmefci^Batiag tij© by extract!®» fli# 
aeldifi©4 .y©as.fc «xtm©fc waa exti?&©fc©d first with tii®a 
witii ae#fcoa#, fcli®ii wit& ale©fe©l aod ttm-lly with w&t&F. fii# 
fmetiOBs wlli fe# 4«sigiiat®d as ©tiie-F selmbl#* ©tli.ei' in* 
sglttt)l®'-a©et©a# solubl## aad ae#-|;oa@ iasoliitjl#--aleolaol 
soimfel® and ©fcli®?# metQ&e^ -suad m.lm'ml lQ»©lttb.l.#«»wateg 
«.ol»bl#t muprntimlw* 
TmsQ fractions mm smtostitrntsd ©oile^tlTOly and iiidl"Fi^ 
mally for tlm ye«.sfc in th& 'pmvtfous ©xp«Fla®iits» fh© 
©xt;»€t ©f oa@ grsa ©f yemst ©Jifcract «.s aM#d In #a'0ii eas®#. 
Ftgttf© 13 Btmwm til© e#ars® of tb.© tmvmmntmtl&aB ia.@2pat©4 «a«4 
.not s#»t©d> wiiea tbe- ©xtmets ar® all eoablaed# lo figmsN® 
IS and Flgtir© .IS# Its Is-.seen tlmfc. soa© ftcfciflfcf lias tJ^em 
lost dn^iag tl3« •ti'estiitjat* pftrfelemla,i*iy wifcii %h& &63?&t-&§. 
f©m©iifcafcl0a»» fipiff© 13 mis# iB4teat#s tfeat -fell® noa-
a©rat®4 fementsti^a pr0©©:e4s at alaemt thm smm r&tm as tii® 
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aerated aiittl mmt of tk® sn-gaff Is utilised* 'but slews •»# 
s«i?k#4ly 
Flfi»@s 14t IS# 16# aad 1? Bhm ii©w the €©uf»# ©f fer* 
»®iifc&tioii Is aff@e%#d by tto#' vmjpioiis fmefeloas# la «a©li 
ea«e eafv## tm 1 pmw ««t yeast mm a<id«d feo 
faellifcat® mrnprnAsomm Tm solalsl© fraet-iea CFiguT'# 14) 
apfeaifs fe© b® «i«ficl#afc la .,»©«© iapeptmiit re sheets and 
a#p&tS.#n tmd llttl# a© fJa© ae«fc©a@ seluil# f«e-
iwigmp® IS) f>jP0fitt«#d a faisplf .rapii. f#3M#afc«ti©a A@a 
but eeosi'daraljly si©w®F wtewn aot a#i?afc®d» in spite 
of fcla® f&et fcl»t fldfti. mmt&mm «xfer«.'etlom» 'had 
r@a©¥®d ft gipesfc a««l #jf mt®rial fr« tto yeast ©isfeftt'ist, 
til© aleoliol ejtfcfasfc pi'odtt@#i. tim mm% mpM f®m®atatloii 
(fl©ir® li).» Ifc so8t aemi?ly ajppi*©aea©& tlie ftmeatatieas 
jpyo«|iie#d bj me mmhlmA #jL.fci?&et;s and alse fclmt ©f tiis whol® 
yesst ©xtrast, A©ratl.oa ,Msi« a sigalfleaat fitffet»eae# 
alfelioagli til© adn»a@.i»alJ#A was a fairly rapid fe»®afc.afcioii 
tout slo«®€ mp ©ousitteratoly after §Q tiemrs* lv®a af%#r fete# 
®fch®r# iieetQn© aad aleohiol ©xtfaetiea# ^ 'li besn laat© %imm 
m,B swfflclamt; material reaaiaiag ia tit# ymat extraisfc 
rssidm© to sapport m fal#ly rajpid f0»©iitatt«a (Flgtii?# 17 )• 
Aeyatlen iia<3y@«s#,d t:l» »a.t# ©f fem®atati#a omsidemblf# 
fl3®TO ©xp#rl»at.s d®»©astea$©- tlis mmpl&xlby of feasfe 
esstFaet «iid inai«afe« %l»t tUe Is'' abl# to 
utillls® a -©f €lff©r®at mubBtmms ladlvltoallf 
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